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Phil. Tran. N' 337. P. 9 


E travell'd in the High/ands of Scotland, thro 
cCantire, Argyle, and Torn, beſides the iſles of 
ac. ich-ormic, Mul, and y Columb kil; and in 
che Lowlands thro' Glaſcow, Sterling, and Ediu- 
burgb; in the Highlands we found the people 

FRAY every where civil enough : We met with 

a ſeveral Inſcriptions, but none of them Roman, 
nor, indeed, ancient ; however, we copied all we met with of 


200 years ſtanding, Oc. for the ſake of the orthography of the 


Trip names, which are writ differently from what they are 


now; we alſo took figures of ſeveral broaches, or filver and 
braſs fbule, or claſps uſed by the women to claſp their 


Kaleriv, a garment, antwering our night-ratls; they have 


great variety of amulets, many of which, if not all, were cer - 
tainly us'd by the Druids, and ſo have been handed down from 


parents to children ever fiuce; ſome of thele may be rendred 


Ver VI. N.. i is. into 
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into Bygliſh,” 1. Srake-button. 2. Cock. knee- tone. 3. Load None. 


1. The Snake. button is the ſame with that deſcrib'd in the notes 
on Denbighſhire in Camden, by the name of adder-beads ; but 


there is a great variety of theſe, as to colour and ornament; inſo- 
much, that both in Vales, and the Highlands Mr. L hryd obſerv- 
ed at leaſt 50 different ſpecies of them; he could hear nothing 
of them in Ireland, tho they are tenacious enough of all their 
old cuſtoms; ſo that he concludes, that either the Iriſh had no 
Druids, or that their want of ſnakes fruſtrated their advancing 
that impoſture amongſt the people; not only the vulgar, but 


even gentlemen of good education throughout all S$cor/ang are 


fully perſuaded that the ſnakes make them, tho' they are 
plainly glaſs. 2. The Cock-knee-ſtone is an Echinites pitearus 
minor, of flint; which they firmly believe to be ſometimes 
found in the knees of old cocks. 3. The Toad-ſtone is ſome 


peble, remarkable for its ſhape, and ſometimes for its yy 
e 


of colours; this is ſuppoſed to prevent the burning of a houſe 
and the ſinking of a boat; and if a commander in the field has 
one of them about him, he will be ſure either to win the day. 
or all his men fairly die on the ſpot. 4. The Siail.ſtone is a 
ſmall hollow cylinder of blue glaſs, compoſed of four or five 
annulets; ſo that it reſembles a midling enzrochus, as to ſhape 
and ſize; this amongſt others of its myſterious virtues, cures 
ſore eyes. 5. The Mole. ſtones are rings of blue glaſs, anny- 
lated as the aforeſaid ſnail-ſtones. 6. They have the Ombrie 
pellucide (which are chryſtal balls, or hemiſpheres, or de- 
preſſed ovals) in great eſteem for curing of cattle ; and ſome 
on May day, put them into a tub of water, and beſprinkle all 
their cattle with that water, to prevent being elf-ſhot, bewitch'd 
Sc. and 7, As to this elf-ſtriking, their opinion is, that the 
fairies (not having much power themſelves to hurt animal bodies) 
do ſometimes carry men away in the air, and furniſhing them 
with bows and arrows, employ them to ſhoot men, cattle, &. 
the arrow-heads they aicribe to elves or fairies, are exactly the 
ſame chipped flints the natives of New Eng/and head their ar- 
rows with at this day; and there are alſo ſeveral ſtone hatchets 
found in this kingdom, not unlike thoſe of the Americans; 
Mr. L.bhwyd never heard of theſe arrow-heads nor hatchets in 
Wales, nor in England; theſe elf-arrow-heads have not been 
uſed as amulets, above 30 or 40 years, but the uſe of the reſt 
is immemorial; whence he gathers, that they were not invented 


for charms, but were once uſed in ſhooting there, as they 455 
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Rill in America; the moſt curious; as well as the. vulgar 
throughout this country are purſuaded they often; drop out of 
the air, being ſhot by fairies, and relate ſeveral inſtances of it. 

Near Gla/cow we found two foſſils toto genere new; one re- 
ſembling the ſmall joints of a lobſter's arm, but much longer; 
the other ſomewhat like large gloflopetrz, or perhaps, like the 
Mucro of a Pinna marina; theſe figured ſtones are found there 


in an iron: ſtone, tho“ Mr. wat”; never ſaw them in that kind 


of matter in Vales; we found both ſhells and Entrochi turned 
to that ſubſtance, having changed their matter, and much of 
the ir ſhape : Near the ſame town, ſearching for theſe foſſils, 
he found in the middle of the lime: ſtone ſome Cochlitæ, compo- 
ſed of flint; but the Conchitæ of ſpar were ſo much changed 


from the ſhape of ſhells, as hardly to be known, were it not 


from others in the ſame place, that retained their ſhape more 
entirely; the principal of the college of G/a/cow ſhewed us 
ſtones. he had procur'd for the library, with Roman inſcrip- 
tions; we copied theſe and ſeveral others elſewhere of t 


ſame date, of which there are ſome printed in Camden, tho 
not very correctly, and others not yet publiſned: One Mr. 


Sutherland gave Mr. Lhwyd ſpecimens of the Chamæpericly- 
mennum, adianthum acroſticon, and pyrola alſines flore BEuropes ; 
Mr. Zhwyd found abundance of the vitis Idea foliis myriinis 
criſpis Meretti for ſeveral miles together in that and 


that part of Mul, next to y Calumb Kijl; it is very different 


from the common vires Idea ſempervi rens fructu rubro, be ing 
a larger plant, and much more branch'd, the leaves of a criſp'd 
furface, and the berries ( which he was told it retains all the 
year over) like thoſe of holly ; going up one of the high hills 


of Mul, we found Rhodia . radix, pes Cats, cotyledon hirſut. 


vaccinia rubra, ſedum Alpin. trifido folio, and Alchimilla Alpi- 
na quinquefolia, which he had never ſeen grow {ſpontaneous ; 
we found ii this iſland, a curious Fucus arboreus, with a ruffled 


ſtalk. 7 


An Account of the Plague in Dantzick ix 109; by Dr. 
Gottwald. Phil. Tranſ. Ne 337. p. 101. 


F HIS dangerous and deſtructive diſtemper had raged for 


ſome years in ſeveral cities, towns and villages of the 


kingdom of Poland, where it ſwept away vaſt numbers, and 


even left ſome places quite deſolate; it firſt began near Pincao 
or Pickzow in 1902, ſoon after the unfortunare battle between 


the Saxons and Siredes ; the next year it appeared here and — | 
towards 
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towards Cracow and Ryſſia, and had already caus'd a great mor. 
tality near the Hungarian mountains, call'd Crapack, till it 
went eaſtwards to the upper Voihinia, and again weſtwatds to 
Lemberg: In 104 it raged very violently in theſe two Palati- 
nates ; b that Lemberg, the capital city of Ruſſia, loſt a vaſt 
Number of its inhabitants, and many to ſave their lives were 
oblig'd to fly from it; in autumn it 1 read in the neighbouring 
places, that lie to the weſt and ſouth, beginning at a village 
call'd Radymno on this ſide Zarsfow, and afterwards invading 
other places, ſeated betwixt the rivers San and Volodarora, it 
ſpread till it came towards the Samber : In 1505 it left Lemberg 
and went weſt and north to Great Poland, thro Zari/ow, Sien- 
fave, Zamoſe, and other adjacent places; and continued in that 
part of the Country, as far as Poſen, all that year: In 170% it 
enter'd the city of Warſaw, where it deſtroyed that ſummer a 
vaſt many people: In 1708, it came nearer towards Poli ſi 
Pruſſia, and the latter end of Auguſt it broke out in Thorn, 
where it continued till the beginning of next year, and ſwept 
away a confiderable number of men; this approach made thoſe 
in Dantzitk very apprehenfive of danger; publick prayers were 
order'd in the Churches, and the magiſtrates left nothing undone, 


that could tend to the common ſafety; commerce and communt- 


cation with the infected, and even ſuſpected places were forbid; 
no ſort of merchand iſe, or effects that came from ſuch places 
uere allowd entrance, eſpecially ſuch ſort of goods, as might 


eaſily receive, and retain the contagion 3 as wool, raw leather, 
furrs, beds, Sc. All ſtrangers and Travellers were ſtrictly ex- 
amined, and none permitted to enter without ſuffic ient proofs, 
that they came from healthy and uninfected places; all the inha- 


bitants were cautioned neither to hold correſpondence with, nor 


on any pretence whatſoever, either to harbour thoſe of infected 
places, or to go to them; theſe and other neceſſary precautions 


were taken, and by publick edict enjoined from Zuly 11. 1708, 


to February 27.1709. Notwithſtanding all which, the diſtem- 


per gradually inſinuated itſelf; for, in March 1708, there died . 


out of one diſtrict of the old town, call'd Raumbaum, ſe ven 
perſons, the eighth remaining was a young girl, who by order 
of the magiſtrates, was ſent to the hoſpital, having already ſome 
bad ſymptoms, as bubo's, about her; which being yet unknown, 
one would not preſently have taken it for peſtilential, but rather 
venereal; but they ſoon ſhew'd their epidemic kind, by ſeiſing 


on other children that were in the ſame room: In the ſaid month 


the Dr. had under cure a Poliſh lady, come hither from Jariſſoꝛ 
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labouring under a cachexy and tympany; in a fortnight's time 
ſhe recovered ſo well, that ſoon after ſhe went to church; but it 


fever, and a ſudden decay of ſtrength, died within eight 
days; when they came to waſh her dead body, there was found 
on the lower belly a browniſh red ſwelling, about the bigneſs of a 
ſmall hen egg, which the Dr. afterwards judged to be a Furuncu- 
Jas; fo much he could then conjecture, that it was not a common 


as Welling; for, it was ſurrounded with a lead colour'd circle, from 
hich proceeded ſeveral blue rays in the adjacent parts: However, 
: 2 this was not a ſufficient ground to demonſtrate, or to give public 


notice, that the contagion was already amongſt us; but in the 
mean time care was taken to prevent, as much as poſſible, the 


mT houſes were order'd . to be cleans'd from all manner of filth, and 
naſtineſs: On Sunday the 16th, the Governours of the hoſpital 

we deſiring Dr. Gottwald to be then phyſician in ordinary, or at 
11 leaſt to give his aſſiſtance, by reaſom of the great numbers of 
atients therein, which increas d daily; he went next day to the 

= E and enquiring for the ſurgeon in ordinary, he was in- 
: {Wform'd that he died the day before, but they did not know of 
d: what diſtemper; in viewing the patients, he found ten in a room 
together, of various ages, ſome of which had bubo's, others 
carbuncles, others gangrenous ulcers, which one cannot always 
judge to be peſtilential; in another room there were upwards of 
20 children, from fix to 13 years of age, all which, excepting 
four or five, had either peſtilential bubo's in the groin, armpits, 
1a. and about the neck, or eſe carbuncles on the arms, thighs, legs 
and other parts of the body: Aſter the Dr, had perfectly informed 


recommended to the ſurgeon ſuch neceflary medicines as he 
3 judged proper in theſe caſes to be given inwardly ; but the Dr. 
was of opinion, that theſe were ſymptoms, if not of a plague 
ed already infinuated, yet at leaſt of ſomething, but little inferior to 
en it, and certain fore-runners of that deſtructive diſtemper; upon 
this he call'd to mind, what he had obſerv'd in his travels at 


5 Venice, in thoſe that came from the Zevant, and had performed 
n their quarantine, who alſo had the plague ; and tho” the ſurgeon 
I did not at this time think that it was any thing ſo dangerous, yet 
| ſoon after the diſtemper ſeiz d himſelf, and all his Rn of 


un which himſelf his wife, and all his children died: From this 
time the malady, and number of patients daily increas'd, and 

| moſtly in the outer parts, and ſuburbs of the town. 

ng | Fune 


was not long before ſhe fell ill again, being ſeiz d with a flow 


farther progreſs of this diſtemper; the ſtreets, waters, and 


ed himfelf of the ſtate of the hoſpital, he took his leave, having firſt 
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Joever were made uſe of, they proved ineffectual, to that he died 


giſtrates. | 
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une the 26th, the Dr's daughter, about fix years and a hal 
old, began to complain of an unuſual head-ach ; he preſently 
ave her ſome bezoardic drops, with volatile cephalic ſpirits; in 
Bar hours after ſhe was much altered, her eyes ſtared, her ex- 
treme { Typ were diſtended, and violent convulſions enſued, tho 
they did not continue long; but afterwards ſhe lay, as if ſhe 
were paralytic, and could not be made ſenſible; what medicines 


the third day following; the fame day alſo the Dr's wife fell 
dangerouſly 11 ; but in a few days got over the worſt, and tho 
the was confined to her bed a long time, yet ſhe at length reco- 
vered : The Dr. found, that all the efforts he could make were too 
weak to reſiſt the violent progreſs of this diſtemper; for, one 
might daily perceive how the poiſon got ſtrength, and conſe. 
quently, that the diſeaſe was harder to cure: Thus the diſtemper 
grew ptedominant, and by the end of Auguſt had ſpread almoſt 
over all the city ; all poſſible care was taken to ſupply the poor 
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(which are very numerous in this place) with neceflaries both © - 
| food, and phyfic ; to have the ſtreets, and dwelling houſes kept 0 
clean, and neat; the communication of the fick with the ſound 4 
prevented as much as poſſible; and the dead buried timely, andi a 
in the place appointed for them, by the authority and direction v 
of certain perſons the magiſtrates had appointed for that purpoſeſ o 
called Proviſors of health : Beſides, the peſt-houſes were opened, h 
and well provided with all manner of neceſſar ies, as alſo with. t. 
overſeers and ſervants, for defraying the charges of which conſi.¶ ſo 
derable ſums of money were collected; ſeveral perſons of condi-· d 
tion hired particular houſes for their ſervants, and others made c, 
up convenient apartments in their gardens, and procured ſervants I t. 
and nurſes to attend them, that in caſe of infection they might b. 
be taken care of; the peft-waggons, and chairs were employed e 
from betimes in the morning till late at night; the former toll ar 
carry away the dead to be buried, and the latter to convey the m 
fick to the hoſpitals; beſides the ordinary church-yards, there 00 
were others made without the walls of the city: In ſhort, every v 


thing was ordered very conveniently, and ſo well and carefully u. 
looked after, that — hom it the infection would have deſtroyed ye 
a much greater number of people; and tho? this is a very popu ch 
Jous city, yet during the contagion, they did not loſe near ſo w. 
many, as was reported, Viz. 40,000 perſons ; the falſity oi 

which account plainly appears from the bills of mortality, roge-W di 
ther with the number of chriſtenings, and marriages this year, it 


as they were carefully taken, and publiſhed by order of * 
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In Auguſt and September the plague raged with greateſt vio- 
lence, when ſeveral eminent men, to the great detriment of the 
public, loſt their lives; but of the chiet mene they loſt 
but two, and as many of their judges; there died about part 
of their divines; of the phyficians, and apothecaries none at 
all; of the ſurgeons in ordinary only two; but of their aſſiſ- 
tants, eſpeciallꝭ ſuch as belonged to peſt-houſes, a vaſt number; 
the principal citizens fuffered very little, but the | gens a great 
deal, tho' the officers eſcaped pretty well; but the handycraſt, 
and common tradeſmen, as well ' maſters as journeymen, appren- 
tices, porters, and labourers were very much diminiſhed, and in 
1709 there died to the number of 24,533, in which are likewiſe 
included all ſuch as were buried without the town, and ſome 
of another juriſdiction ; of which no true, and exact accdunt 


could be had; but as much as could be collected, was publiſhed 


by De. Sa, . V 
There were two things remarkable; the firſt was, what Dr. SHel- 


dig obſerved, vis. that the plague decreaſed in the ſame propor- 


tion, as it had increaſed; for, in Zune the number of the dead 
was 319; in July it role to 1313; in Auguſt to 6139 and in 
September to 8303, which was the higheſt degree of mortality; 


after this the numbers again decreaſed; fo that in October they 


were 4932; in November 1961; and in December 584, and ſo 
on gradually decreaſing; the other thing remarkable was, that 
but few of the people of quality, and condition died of the con- 


tagion, in compariſon with thoſe of the common, and ordinary 


ſort; which may be attributed (next to divine providence) to the 
different number of rich and poor, and the great care and pre- 
caution the former took to avoid it: Let it is to be obſerved, 
that during the whole time of the contagion, the citizens enjoyed 
beyond . of their neighbours, a free, and uninterrupted 
church ſervice; their gates were never ſhut, but free paſlage in 
and out allowed to all; they had plenty of proviſions, and all 


manner of neceſſaries for the ſubſiſtence of man and beaſt, by a 


communication with all neighbouring places, and countries; nor 
was their commerce, and traffic entirely interrupted, but there 
was a moderate trade all the while; tho' the poſts did not go, 
yet their communication was not quite cut off; and tho? their ex- 
change, and markets were leſs frequented, yet their churches 
were in proportion the fuller. of. 
Having thus obſerved the regulation uſed in the courſe of this 
diſtemper, the Dr. ſubjoins ſomething more of its progrels, tho 
it did not always obſerve regular ſucceflive periods: He obſerved 
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above, that in March 1709 the firſt unuſual mortality happened 
at the Raumbaum in the old town; from whence it ſpread imme- - 
diately into the hoſpital, where he ſaw the firſt ſymptoms of the 
plague; here it lay lurking for ſome time, ſo that they could not 
perceive it make any further progreſs; but towards July it be- 
gan to ſhew itſelf more openly, paſſing from the hoſpital, ſitu- 
ated north-eaſt, towards the weſt, and at firſt it ſeiſed on the 
ſuburbs, which lie beyond the fortifications, and run out in length 
up wards of 5 of a German mile, and called Schidlitæ, beſides 
other parts that lie tranſverſely, and have different names; from 
the ſuburbs it went eaſt, and weſt towards the town, and ſeiſed 
thoſe people chiefly who lived near the fore and hinder News- 
Garden; it continued this courſe, only inclining a little more to- 
wards the ſouth, and partly infeQing the places that lie between 
the fortifications towards the ſouth, and partly thoſe that are in 
the ſame line without the walls, as Schorzland, Ohre, St. Al. 
zrecht, beſides ſome part of the City within the walls, lying to- 
wards the Plaga, and likewiſe called the ſuburbs; it alſo ſpread 
very much ſouth, eaſt, and north, to diſtant places, till it came 
near the open ſea, and ravaged the lands, and places belonging 
to the town, as Hochte, Werden, and Nabzung: As the diftery- 
per had in this manner ſurrounded the whole town, and infected 
every quarter of it; ſo their neighbours on the frontiers bad 
likewiſe received the infection; but it was obſervable, that in no 
diſtrict of the town was the number that died leſs than in that 
part properly called the city: Tho in the. courſe of the infection 
it ſpread itſelf, and run in a circuit, as it were, yet its motion 
was not ſo tranſient in ſhiſting from place to place, as not to con- 
tinue where it had firſt laid hold, only with this difference, that 
it did not fo ſeverely infeſt the places it had at firſt poſſeſſed, as 
thoſe it had entered later; and this was very well perceived, 
when it was raging the fierceſt in the peſt-houſe, Hinterſordhlits, 
and other places. | . e i SO 
Ihe Dr. accurately obſerved every particular. that happened, 
in order to find out, if poſſible, the natural ſource of this ma- 
lady, and by what medicinal means it might be refiſted : An 
one who peruſes the authors, that have writ on this ſubje&, 
cannot want good information; but as to this particular point 
there is ſuch a diſagreement among them, that one ſhall never b 
able to learn from them the true natural cauſe of the plague; 
becauſe it often proceeds from different cauſes, and oftentimes the 
ſame common cauſe is attended with ſuch different circumſtance, 
as to render it dubious, 4 
al 
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That the plague is a poiſon, or rather carries a poiſon alon 

with it, is acknowledged by all phyficians; but of what kind, 
and nature it is, and whence it procteds, very few can agree: It 
is well known, that it has a twofold operation; in ſuch a man- 


lated, and ſometimes diſſolved, according as the humours of hu- 
man bodies are diſpoſed ; and yet they are both alike 2 
if it coagulate, the juices ſtagnate, and the progreſſive motion 
ceaſes; if it diſſolve, then the natural connexion, and cohefion 


ſpirits gain a free exit, and leave the body motionleſs. 


is certain; not that he means a general infection, as if the air 
was tainted, or corrupted by a ſupernatural power in ſuch a man- 
ner, as to taint, an- infe& all things. breathing ; for, by this 
means no ſoul could have. eſcaped ; but as it is a ſubtile, move- 
able, and every where expanded body, it attracts, and receives 
all effluvia and exhalations, as a ſpunge does water, and like- 
wiſe imparts them, by means of its motion, to other bodies; ſo 
that, as a communicative medium, by its entrance into our bo- 
dies, we receive whatever it carries along with it ; the Dr. there- 
fore explains, how the air comes to be of this, or that diſpoſi- 
tion, or conſtitution ; by what means its pur@ and natural tempe- 
rament is altered; and how far, and with what particles it is im- 
pregnated ; for according to that it muſt be more, or leſs impure, 
and ſo affect accordingly. 

It is generally obſerved, that the plague commonly enſues after 
great battles ; the reaſons alledged for it are, that the effluvia 
proceeding from the vaſt number of dead bodies infect the air, 
whereby mankind are afterwards infected; how much more then 
muſt they be infected, when there is an actual contagion among 
them, notwithſtanding that it owed its firſt riſe to ſuch corrup- 
tions, as by means of the air are brought from foreign parts, an 


the infection of the air muſt be ſtill greater in proportion to the 
actual increaſe of the peſtilence, when ſo many thouſands of 
people die, and ſeveral continue to lie rotting for many days 
above ground, and others buried without a coffin, and but a v 


theſe caſualties generally happen in ſummer) cauſes the bodies to 
corrupt ſooner; and there is alſo a great difference between 
a thoſe that die in battle, and thoſe that die of the plague, the 
former being ſound bodies, but the latter infectious and a r 

; B 2 | mais 


ner, that the blood of the infected is ſometimes thereby coagu- 


of the particles become colliquative, and incoherent, and the 


That the air was infected, during the contagion at Dantzich, | 


inſtance of which we ſee in goods, and merchandizes; he ſays, 


little way under ground; beſides, the heat of the weather (for 
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mafs of corruption, before they die, and muſt conſequently 


infe@ the air more than the former. 12 74 08 
What Dr. Gorrwald has ſaid concerning an infected air, is 


confirmed by the teſtimony of all who have writ on the plague 


by experience; and they have likewiſe obſerved the circum- 
ſtances, and ſymptoms to be the ſame as they appeared to 
him: Horatius Lumbiſanus, in his treatiſe of the plague; 
aſſerts, that there are only two kinds of it, and that both of 
them proceed from the air, for which he refers to the autho- 
rity, and conſent of the ancient phyſicians; Matiheus Rame- 
lovius in his Speculum peſtis perpolitum, p. 9. alſo mentions im- 
pure, poiſonous air, which eafily receives venom from one 
man, and imparts 1t again to another ; not to mention others: 
But Paul Sorbait ſhews this by fingular inftances in his diſ- 
courſe of the plague at Vienna 1679, where he fays, that 
* a vaſt number of people, and I myſelf among the reſt, 
have ſometimes felt in the groins and under the arm-pits vio- 
© lent pains, but without any tumour, and theſe intermixed 
* with palpitations of the heart; all which went off again in 


time.“ Theſe the Dr. thinks were certain ſigns of an infect - 
ed air, only that it does not make ſo great an impreſſion on 


ſome, as on others; and in the ſame diſcourſe, Queſt. 15. he 
again repeats his opinion in theſe words, * that ſince the air is 


infected, it may eaſily affect the above-mentioned parts of 


© the body, eſpecially the heart, the plague being often called 
Morbus inquinalis; with him likewiſe agree Andreas d 
Reih in his Lormpgraphia, containing ſeveral very remark- 
able things: What Sorbait aſſerts, Dr. Gottæwald found to be 


true by experience; otherways he knows not to what cauſe to | 


impute his having felt, during this contagion, the very fame 
Pains which he did ſeveral times one after another, inſomuch, 
that ſometimes he was not able to ſtir; beſides, when he had 


come from places, where people lay yet unburied, or from in- | 


fected hou s, he frequently found a palpitation at his heart, 
a pain in his head, 3 anxiety, with a reaching to vomit, but 
without bringing any thing up: In the beginning of October 
he fell ill of a violent catarrh, which obliged him to keep his 
bed; on the third day it turned to a ſalivation, which con- 
tinued for three hours ſo violent, that his gums, and mouth 
ſwelled, as if he had taken mercury: but next day he reco- 
vered, and was well again, having never been affected in like 
manner either before, or after; whence he concludes, that he 
| . received 
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received it from the poiſon in the air, only it had not power 
enough over him, otherways it might have ſuffocated him. 

April 27, 1103, Dr. Gottwald was bit by a viper in the 
fore-finger of his left hand, of which in a moment after he 
grew out of order, and at length fell into convulſions; havin 
immediately after the bite ſucked his finger, his face ſwelled, 
and his mouth almoſt cloſed up; yet notwithſtanding, in three 
hours aſter, the convulſions began to ceaſe, and he gradually 
recovered. 5 75 | 

But to return, that the air was actually infected, appears 
from this, that ſeyeral of the inhabitants, tho' they took never 
ſo much care to prevent being infected, kept continually at 
home, uſed all manner of preſervatives both inward and out- 
ward, ſuffered none of the infected to approach either them, 
or their ſervants, yet nevertheleſs they catched the infection; 
befides, others that converſed with people, that were healthy, 
and well, and without the town, in an open free air, and well 
ſituated places, (but perhaps, by chance looked out to ſee 
ſome body or other carried by to be buried) took the in- 
fection, fell ill, and died; ſo that the Dr. cannot in the leaſt 
doubt, but that the air is infected; and that by means of ſome 
morbid efluvia, wherewith it is impregnated, it alſo infects. 
and deſtroys mankind; concerning which ſee the learned 
Dr. Laurentius Eichſtadius's Diſput. Phyſiolag. de peſte: 
There were ſeveral other indications of the diſorder of the air; 
ſuch as ſeveral unuſual Phenomena that were ſeen in it, the 
ſtate of the animals that moſtly live therein, Sc. 

Authors generally make a diſtinction between the ſigns of 4 
ſuture, and a preſent plague; concerning the former, the fa- 
mous hiſtorian Caſper Hedio in his Chronica has related ſeve- 
ral odd appearances that happened in the ſtars, the air, the 
earth, and the waters in Germany, Italy, France, Poland, &e. 
as certain ſigns of an approaching plague, which ſoon after 
enſued: Tho' Dr. Gottw-ald could not diſprove the conſe- 
quences, drawn from theſe, and ſuch like relations, fince the 
event confirms the truth of them; yet according to him they 
are but uncertain ſigns, and as ſuch are eſteemed by Pex. Sy- 
Billinus, and others of the learned: However, the Dr. gives 
an account of ſome of the unuſual figns, that happened be- 
fore the plague came; of this kind was the extraordipary 
number of ſpiders, that were found in ſuch abundance the 
preceeding year, viz. 1708 towards the caſt, that a 3 

1 gentle- 
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gentleman aſſured the Dr, when one day he pappened to be 
ooking after his workmen, he was covered all over with 
them ; the ſame thing is likewiſe obſerved, as a fore-runner 
of the plague by the Nane Dr. 4. 9. Rivinus in his Tr. de 
peſte; Dr. Gottwald alſo obſerved the ſame ſort of ſpiders 
near his houſe ; the winter following, which was that before 
the plague, they had ſuch a froſt, as never happened within 
the memory of man; it began on the ſecond day of Chriſt. 
maſs, and continued till Baſter, during which time there fell 
ſuch vaſt quantities of ſnow, that they were obliged twice to 
employ carts to carry it out of the ſtreets; notwithſtanding, 
the Dr. cannot think theſe ſufficient indications of an approach- 
ing plague ; becauſe this diſtemper very often follows upon 2 
mild, as well as a hard froſt; ſeveral examples of which may 
be produced from M. Reinhold Carike's account of the plagues, 
that happened at Dantzick in 1352 and 1427, Oc. But the 
figns that are obſerved in the air, at the time when the plague 
rages, are more evident; and eſpecially thoſe obſerved in 
mankind themſelves, will eafily evince the infection of the air: 
On Auguſt the 11th at 12 o'clock the Dr. firſt obſerved 3 
ſtinking miſt, like a thick cloud, but of ſhort duration ; but 
at 4 oclock it returned from the north-weſt ſo very thick, 
that it quite darkened the air, and obſtructed the fight ; it was 
neither blue, nor grey, as other common miſts, but of z 


blackiſh yellow, like the effluvia that riſe from the efferve-| 


ſcence of oil of vitriol with oil of tartar ; after it had reached 
the middle of the town towards the ſouth eaſt; it inclined weſt- 
wards, and there emitted a very noiſome ſtench : The ſecond 
fign of a corruption in the air, as Dr. Sorbait calls it, ap- 
peared about the beginning of October, vis. a blue fiery 
olobe, which came from the north weſt, about 11 o'clock at 
night, and ſhot towards the town as ſwift as an arrow out of 4 
bow, and ſeemed to fall over againſt the town towards the 
ſouth ; in its flight it ſhewed a great light all over the town; 
the third fign of an infected air was the accurate obſervation 
of the learned Dr. S:hehwig in his treatiſe before-mentioned, 
ves. that in uly the crows, daws, ſparrows, and other birds, 
which at other times are to be {een in the town and about the 
gardens in vaſt numbers, were all fled, and none of them to 
be ſeen till November; the ſame was likewiſe obſerved of the 
ſtorks, and ſwallows; and Dr. Gottwald himſelf ſaw none of 
theſe birds all thoſe four months. _ — 

3 heſe 


r r 1 ad; 


ROYAL SoOCc1ETvVY. 15 

Theſe things happening at this time made the Dr. often in- 
quiſitive about the reaſons of them; yet he ſhould hardly 
have been perſuaded, that they bad any de _— the 
lague, fince they may, and ſometimes do happen without it, 
if there had not appeared other more dangerous, and certain 
figns of a plague in mankind itſelf; theſe, indeed, were very 
many; ſome external, others internal; the former never with- 
out the latter; and the latter but ſeldom obſerved without the 
former, only that ſome times the external ſigns do not appear, 
till the patient be dead; both have often been taken for diag- 
noſtics, as alfa for prognoſtics, experience confirming, that 
upon ſuch and ſuch figns, and ſymptoms nothing but death 
could enſue ; But great regard ought to be had, fitſt to the 
ſigns themſelves, and then to the ſymptoms; for they may be 
ſpurious, and without malignancy, tho) by the diagnoſtics you 
might rake them for peſtilential ; and eſpecially the time muſt 


and at the height of the diſtemper appeared dangerous, in the 
beginning, and decreaſe of it were mild, and without any 
danger; for the diſtemper began, and increaſed gradually, 
and decreaſed in like manner; but the middle was the worſt, 
than the Furuncles, Carbuncles, and Vibices ; afterwards the 
Petechiæ were more common than theſe ; tho' during the 
whole time of the contagion, they were never entirely ſepa- 
rate, ſo as to appear ſometimes the one without the other; at 
laſt the Perechre and Carbuncles went off, but the ZBubo's con- 
tinued laſt of all. | | 2 | 

The ZBubo's, which are to be reckoned the firſt of the ex- 
ternal ſigns, lie very deep in the ſkin, and are at the beginning 
hard, immoveable, and round ; afterwards they grow longer, 
and may be moved; they do not look red outwardly, till they 
are drawn, and brought to maturity; they are generally found 
in the groins, arm-pits, and about the neck; moſt of them 
come with a very violent, cutting, and pricking pain, accom- 


figns) ſuch as pain in the head and back, ſhivering colds inter- 
changed with heat, anxieties, faintneſs, and frequently alſo 
with bilious vomitings ; according as there is more or leſs ma- 
lignity, the ſymptoms are proportionably more, or leſs violent; 
ſometimes they are very mild, and the Zubo proceeds without 
any great pain: Furuncles differ from the common ZBubo's in 
this, viz. that they appear moſtly in the fleſhy parts, to -_ 

number 


be carefully ' obſerved ; for ſeveral figns, that in the increaſe, - 


and moſt violent; for at firſt the Bubo's were more common 


panied with heavy ſymptoms (which the Dr. calls internal 
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number of 5, 7, or 9 on one body; they are ſometimes. red, 
and ſwell to a greater height than the Bubo's; their pain is 
very. violent, and therefore diſturbs the patient's reſt ; the 
other ſymptoms are much the ſame, as in ZBybo's ; and tho 
they are not always alike, yet they are never without a fever, 
and are attended with pain in the back, and belly: Carbuncles 

and Anthraces are much more pernicious, and of various 

kinds; the Dr. only mentions four ſorts of them, the firſt 

Meus itſelf ſomewhat eminent, and riſing, of a dark browh, 

the uppermoſt ſkin appearing ſomewhat dry, as if it were 

| burnt, and withal it has a lead- coloured circle; in the begin- 
ning it is frequently no bigger than a pea'z but if not prevent: 
ed it increaſes in a ſhort time to the bigneſs of a crown - piece; 
it is inwardly moiſter than the following ſpecies, and may be 
more eaſily ſeparated ; its ſeat is generally in the fleſhy parts, 
on the ſhoulders, fides, hips, neck, and alſo on the arms and 
legs: But the ſecond ſort lies fomewhat deeper, and ſeems a 
Iittle more depreſſed ; the eſchar is in the middle of it, which 
is entirely datk and aſh- coloured; full of ſmall cuts, as it 
were burſt, by. too great a dryneſs, with a ſtrong lead-coloured 
circle, behind which the ſound fleſh looks red, and ſhining; 
it eats the fleſh about it very much, and fixes its roots very 
deep; in its ſeparation it feels drier than the former, and may 
be taken out by pieces; it is generally fixed where the fleſh is 
thickeſt, as on the buttocks, the calf of the legs, and under 
the ſhort ribs towards the back; theſe two ſpecies burn vio- 
Jently ſtrong beyond all the reſt, inſomuch, that a red hot iron 
can hardly cauſe more pain ; and indeed, the patients (not to 
mention other ſymptoms that accompany them) are almoſt 
killed by the mere pain of them. The third ſort is not very 
large, nor of a large circumference ; at firſt it appears like a 
blood ſwelling, not ſo black as the former, the ſkin being alſo 
ſomewhat wrinkled; in its increaſe ſmall bliſters ariſe on its 
middle and form an eſchar in ſmall cluſters, which as an 1nge- 
nious phyſician obſerved, were ſmall Carbuncles; they are 
commonly fituated in membranous, and tendinous parts, as to- 
wards the knees, behind the ears, upon the toes, Cc. The 
fourth ſpecies 1s the moſt curious,” but very deceitful, as Pur- 
man in his treatiſe of the plague has well obſerved ; 70h. 
Bapt. Sitonius in Miſcel. Med. curioſ. Tr. I. calls them papula 
Iivide, ulceroſ#, & pallide; it appears with a high bliſter, 
which is yellowiſh, as if it contained corruption ; there is firſt 


round it a red, and then an aſh, or lead-coloured circle; — 
| bliſter 
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bliſter ſoon falls, and within you ſee the Carbuncle hardly as 


7 big as a pepper corn, whi h continually eats deeper, and 
the ider; thèſe are ſcated upon the cartilaginous parts; Dr, Gorr- 
ho! al, found them near the pit of the ſtomach upon the Carti- 
rer, {ago enſſormiß, and ſhort ribs; All theſe four ſpecies of Car- 
cle; WY £:c4es take deep root, and burn very violently in the begin- 
ous ning, but the two former more than the latter; the ſymptoms 
© attending them are violent, tho” not always ſenſible, but ſo 
wn, much the more dangerous; as generally, reſtleſsneſs, Deliri- 
cre ans, ſudden loſs of ſtrength, pro in the head and back, anx- 
zin. ieties, inward burning hear, thirſt, Sc. The firſt onſer is fre- 
ent. quently attended with a ſhivering, bilious vomiting, Sc. ac- 
ce; WM cording to the greater, or leſs power of the latent Aiaſina; 
- ba the ſymptoms are always more or leſs violent. RARE 

irts, The Perechiæ, or malignant ſpots, which are at all times, 
and as is well known, very dangerous, did eſpecially in this con- 
\s a tagion rage violently; he alſo obſerved four diſtinct ſpecies of 
dich! chem; the firſt. lock like flea-bites, and therefore, have been 


called by ſome authors Pulicares; they break forth reddiſh, 
and ſoon changing their colour, grow brown, and at laſt 
black; they are round, and ſpread all over the body, except- 
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ſpecies appears in the ſhape of lentils, and therefore, they are 
called Lenticulares, and are likewiſe at firſt ruddy, but in 
about 24 hours they change colour, and grow dark, and aſh- 
coloured; they ſpread, as the former, all over the body: The 
third ſort appears in large round ſpots, of the ſame colour 
with the former, only they are found but here and there upon 
the body; ſometimes they are alſo intermixed with the lentil 
kind: The fourth ſpecies is not unlike the meaſles, and 


35 3 all over the body; after two or three days you find 
alſo hem ſhoot into little bliſters, rifing to a head, bur containing 


no matter ; they dry away the fifth day, at which time the 
patient's death is not far off; after they are dried away, the 
Akin is rough, and much likè that bf a ſmoak'd gooſe, only 
not quite of the ſame colour: To theſe might be added a 

ith ſpecies, mentioned by Dr. A. Q. Rivinus in Tra. de Peſe 
P. 51, Theſe do not appear till after the patient's death, either 
in points, or ſpots; but ſeeing they differ in nothing from the 
afore· mentioned, excepting that they firſt appear after death, 
hey can ſcarcely be reckoned another ſpecies; they ſhew 
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frſthemſelves moftly on the back, and breaſt, and give plain in- 
the icarions of a,malignity, that agen the patient: Many diſmal, 
iſtet Vor. VI. e nee, and 


ing the face, where they are not always found: The ſecond 
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and pernicious ſymptoms do _—— at the breaking out of 
theſe ſeveral Petechiæ; as pain in the head, and loins, vomit- 
ing, Diarrhea's, palpitations of the heart, great anxicties, ih 
faintings, ſhivering in all parts of the body, which are fre- 
quently ſucceede by heat, or ſweat, Delirium's, pop 
Al lethargy, a diſmal hippocratic face, ſtaring eyes, bleeding 
at the noſe, immoderate menſtrual fluxes : In fhort, the ſymp- 
toms are ſo many, and various, that it is impoſſible to obſerve 
them all >. The next are the plague ſtripes, or rays, called by 
Job. Bapt. Sitonius, Vibices, and by others, Molopes; they are 
not obſerved, before the latter end of the patient; for death 
itſelf attends them; and this was wont to happen unexpeCtedly,l 
tho” the ſymptoms were tolerable, and at the ſame time hopes 
of recovery; yet they ſhot'upwards like lightning, from the 
breaſt to the face, all in ſpots of various colours, as blue, 
green, brown, and yellow; firſt covering the face as high 4 
The noſe, and from thence fpreading farther to the fore - head, 
disfiguring the patient in a frigbtful manner; his eyes 'greh] 
ſtiff, his tongue trembled, his ſpeech gradually ceaſed, and 
inwardly there was great ànxiety, and confufion 5 from all 
which the ſtruggle between life and death might well be ob 
ſerved: Dr. Gottwald obſerved the Fire- bladders only in two 
patients, and that in the beginning of the contagion, both 
which recovered; and therefore he does not think them ſt 
dangerous, as M. Purman deſcribes them to be, unleſs he mi. 
Mook their ſpecies and property; they appeared to the Dr. a 
broad as a ſhilling, of an irregular height and figure, with! 
clear wrinkled ſkin, as if ſhrivelled by fire; at length the) 
emitted a ſmall quantity of moiſture, and vaniſhed in a fey 
days; be obſerved them only on the belly, thighs, and legs; 
yy came forth with a ſmall cold and ſucceeding heat, 'and 
with pains in the head, and back, and wearineſs ; and theſ 
'were the external figns. 5 „ 
As to the ſymptoms, ſeeing they appeared very variou 
tho the Zxanthemata were one and the fame, it is impoſfit 
to deſcribe them accurately; yet by reaſon of the prognoſtid 
he divided them into ſeveral claſſes for his own private prac 
tice, that he might the better judge of the event: In the fitl 
claſs he placed all thoſe that were not in themſelves dange 
rous; in the ſecond thoſe that were doubtful,” and had variovi 
events, both good and bad; in the third thoſe that wer 
wholly dangerous: The ſymptoms in themſelyes*not dange 
rous, were pains in the head, a little mr vane * a - 
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erable heat, nauſeating of victuals, thirſt, the belly diſtended 
ith Hatus's, anxieties, dejectedneſs, pains, and ſtitches be- 
ind the ears, in the temples, on the ſhoulders, and heavi- 
eſs in all the limbs: The dybious ſymptoms were palpita- 
ions of the heart, ſhortneſs of breath, anxieties, faintneſs, 
ooſeneſs, vomiting, dryneſs of the throat, reſtleſsneſs, a con- 
inual fever, Delirium, Sc. The ſymptoms altogether dange- 
ous, were ſleepineſs, and lethargy, palſie, epileptic fits, 
ramp, bleeding at the noſe, irregular menſtrual fluxes, miſ- 
arriages in child-bearing women, ſudden loſs. of ſtrength, a 
iffnels, and ſhivering thro' all the limbs, burning heat, ſtar- 
ng, and watery eyes, continual inquictude, with great anx- 
eties, external coldneſs of the limbs, and inward heat, with 
lrineſs of the tongue and throat: But it is to be obſeryed, that 
ho? no one of theſe ſymptoms ſingly by itſelf can ahſolutely 
etermine either good, or bad; yet the Dr. could truly affirm, 

hat if any one 2 thoſe of the Jaſt claſs; as for inſtance the 
| nuſual ſhivering thro” all the limbs, happened 
Wo any patient at the firſt onſet, he ſeldom failed in his prog- 
Wnoſtication ; therefore, the Dr, adds ſome further obſervations 
that may. ſerve inſtead of aphoriſms in practice, and which 
have been uſefyl to him in prognoſticating the event of this 
diſtemper; but firſt he mention a remarkable thing, that wag 


5 


very common at the time when the plague raged, and is not to 
be reckoned among thoſe figng, that happen by accident, vir, 
ſeveral people, not excepting the ſtouteſt, were frequently 
ſtruck with a fear, horror, and anxiety, inſomuch, that they 
perceived a violent trembling, and beating of the heart, and 2 
pain in the back; many of them would immediately fall into 
deſpair, and thought the erer bad already ſeiſed them; 


this was more a ſerved, elpecially- in Ju, A- 
vſt and Seprember ; it ſeemed ſtrange to the Dr, at firſt, bu 
be found that it alſo had its natural cauſes, which were cy 
by ſome ſecret paſſions of the mind, and therefore, might alſo 
be remedied by natural means; chearful, and incouraging 
diſcourſe,to;rouſe and comfort the ſpirits, contributed a great 
deal to the cure; but there were a great many upon Ao 
this had no effect, who remained inconſolable, and melan- 
choly ſo far, that at laſt they died: At length this fear pre- 
vailed ſo much, that even the phyſicians themſelves left the 
town; the neareſt- relations would not venture fo much as to 


viſit thoſe that were thus poſſeſſed, or give them any aftiſ- 
tance, | | | „ 1 
5 1 
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The particular accidents, as far as the Dr. could obſerve in his Wl 
own practice, and from thence pro noſticate, are as follows; the 


Bubo's were in the beginning of the contagion much more dan- 
gerous than afterwards; and thoſe that happened on the left fide 


were more pernicious than thoſe on the right; which very well 
agrees with what Rivinus p. 54. has obſerved :  Bubo's did not 


always require to be drawn, and extracted, nor would they 
ſometimes be drawn, or forced outwards, byt were divided by 


good emollient medicines : It was better not to lay plaiſters pre. 
ſently upon the bubo's, but to ſtay till the fifth day, and then it 
might be done with ſafety: Carbuncles ſeated on the nervous parts, 


prov d more dangerous, than on the fleſhy: parts: Where car: 
buncles did not quickly come to ſeparation the caſe was dange. 
rous: Carbuncles without the patient's being particularly ſenff. 


ble of them, and without heat and great laſſitude, were followed 
by death the fifth day; Carbuncles generally after the fifth, ot 


' ninth day did well permit of a cure, but requir'd great care, el. 


pecially that the patient ſhould not catch cold: If a bubo hap- 


pened near a carbuncle, it was a good fign, and leſs dangerous 


than if the carbuncle was alone: Carbuncles hard by Pere- 
chiæ, or pots, were generally mortal: The Perechiæ, or 
Jpots reſembling flea-bites, were mildeſt, and beſt of all; nay, 
ſome patients went abroad with them, but ſeldom with any 
benefit to themſe]ves ; Perechiæ that did not break forth before 
the fifth day prognoſticated death: Such Perechie as are called 
Jenticulares and Purpurate were at this time all mortal: Occult 
Petechiæ caus' d certain death: Vibices, or plague ſtripes were 
infallible ſigns of death: As ſoon as a ſhivering, with pain in 
the head, and back, bilious vomiting, and great laſſitude hap- 
pened, then was the patient ſeis d with the plague: If the ſhj- 
vering was violently ſtrong over the whole body, and a trembling 
in all the limbs, and the pulſe withal weak, then death infallibly 
enſued on the third day: Hemorrhages, or bleeding at the noſe, 
or irregular menſtrual fluxes, whether they happened the firſt, 


ſecond or fifth day, or even the ſeventh or ninth were always 


dangerous, and mortal: Generally all evacuations, if they came 
with ſudden loſs of ſtrength, and an unequal trembling pulle, 
were not critical, but colliquative, and oc-afion'd death: Ord 
nary menſtrual fluxes, if there were no Hubo or Furuncle, were 
not dangerous: Generally all beginnings of this diſtemper, which 
affected the lenſes, or nervous parts, were dangerous, and fignt- 
fied death: Great inclination to ſleep, or lethargy at the firſt 
_ onſet, was a dangerous ſign; and tho' the patient bore vp under it 
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ing, not ſacceeded by heat, but great weaknets,, and, without any 
viſi 


of the urine, which ſeveral leatned men gixe] ittle credit 0; or 
does the Pr. himſe If take them to be infallible, as to the diag- 


x 


may be able to form a more ein agnent, of the 

ſe ; for inſtance, à clear and pale urine, which 
we otherways call raw, and unconcoctecd, if it does nat ſoon 
change, and give a ſediment, is gf 3,2 bloody and putrid 
urine, let it Jook otherways as it will, if it had on the lurface'a 


pale red circle round the glaſs, -was,atthis time generall T liga 


of malignancy ; nay, tho? the urine was not ſtirred, and only this 
circle feen, it never prognoſticated any good, but was at leaſt. a 
fign of great weakneſs; lixivious urine, withopt {ediment, and 
half concocted, and alſo in ſimall quantity Jhew'd A, Want of 
ſtrength, and a fatal event. Werd ad 
As to the indications for practice, great care was taken to 
enquire after, and procure whatever e tend to the preferya- 
tion and cure of the people: A good diet was recommended to 
them; that the ſuperfluous, and luxurious abuſe of victuals might. 
not add fuel to the plague; common brandy (the Panaces ol che 
vulgar) was advis'd againſt, and forbidden; and in it ſtead the 
moderate uſe of French brandy was allowed them, and not with- 
out great benefit ; for thereby the ſpirits, were cherith'd, and 
tear, and anxiety baniſh'd, all violent paſſions of the mind proy- 
ing deſtructive to health; pot-herbs, garden. fruits, and the like, 
which are generally flatulent, as alſo very falt, and high ſea- 
loned meats, were not allowed. , hi Bots, Re 
The medicines in pharmacy, which were made uſe of, were 
many; beſides thoſe Publiſhed by order of the magiſtrates, 'and 
written by the phyſicians in ordinary, for the prelervation of the 


people, 
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_ Offfiniple internal - medicines, thoſe in greateſt eſteem, were 


wee of hi 


- medicine with a great deal of benefit: Dr. Achatius Miller, at 


there were the leaſt appearance of the diſtemper, he ordered his 


people, in-which they recommended their ſpocidick preſcriptions: 


radix" Angelice, calanut aromatious, Myrrba rubra, ſulphur, 
ntyum #Puta, &e. Of compounds, the chief were Machandel- 
chalk," Theriaca, Mithrildate, various preparations of peſtilen - 
tial vinegars, morſels, troches, all manner af prepar'd powders, 
alſo gun powder, Oc. Some made uſe of the Madicina ſterco-, i 
raria, and thoſe very carefally drank their omn utine: Amongſt 
other preſervatives, the following ſent from Thurn, was in great 
eſteem, of which the preſcription is as follows. R Aloes Hepar; 
Zvi. Terre ſſgillat. Iſs. Theriac. Wonet: Bvi. Rhabarb. opt. 
Zii, Crocs orient 5114s. Zedoar. 3li. Ahrrh. pubr. Ziii. Ma. 
ric. Zi Gentian. DeRamn Rad. Tormentil. Campbor. Caſtor. 
Rad. Angelic. an. Iss. miſte, Stamp theſe ſpecies ſmall, and: 
out upon them a pint and 4 half of good French brandy; then 
iet it in a warm N in a well: clog'd bottle, and extract the 
take I drops as a preſervative; but thoſe that 

ate already ſies d wich the plague, or any malignant fever, muſt 
take 4 ſpoonful of it, and ſweat upon it: As to this Arcanun, 
Dr. Gofbmald can neither recommend the compoſition, nor the 
operation of it, not having found, that it performed any thing 
extraordinary in the diſtemper; nor was it ſo beneficial as much 
more ſimple rnedicines: Sück as made uſt of their own phy. 
ſicians, and followed their preſeriptions, fared, no doubt, much 
the better for it; as having their bodies ſeaſpnahly prepar'd with 
Alexpharmics, bezbatdies, antiſcorbutics, diaphoretics, diure: 


tics, gentle Taxatives, S . Gil bat 999700002 NA 
Dr., Gorrwald's preſervative was an eſſence, pre par'd of the 
ſpeties of the eſſence of woods, ſaffron, aloes, and red myrrh, 
extracted with ſpirits of wine, adding thereto the Mixtu ra fit: 
ples; which be found beneficial, net only towards prevention 
bar ükewit⸗ in the cute, as ſhall be ſhewn hereafter : Dr. Gollfrey 
Sruve, an ingenious phyfician of Dantzi ck made uſe of this 


the very time when the plague was at the height, had great ſuc- 
cefs with his Aeetum Anti monii ex Miners, which doubtleſs, 
was mix d with bezoardies ; beſides his Eſſentia preſervariv, 
Dr. Gottwald gave ſometimes a bezoardic powder at night, cot 
fiſting of the bezoardicam compoſirum Wugneri, or elſe this 
bezoar mjx'd with Specificum cepbalirum Michaelis; and i 


fon Ws Ao oe * is is an IS . 


Sulphur minerale confortans, mix d with a bezoardic or digel 


tire. 4 118 
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Among the various compoſitions of bezoardic powders, the 
blowing was none of the leaſt conſiderable ; of which. the Pr. 
order'd very frequently to be taken as much as would lie upon the 

dint of a knife v7 aas en A bis patients had a terror upon them, 
or by reaſon of melancholy found any alterat ion about them: To 
others he ordered it as a ꝓreſervative, to be taken in a marning 


mix d with beer; the preſcription is as fallows. R Nad. Torman- 


till. Scorzonere. Petaſitid. Sympbit. Ariſtob. rot. Ligu. Gua- 
ac. Colubrin. AA. 3li. Nad. Curaum Zedoar aa. Ziſs. Apyrrh. 


br. Si. Corall. all. Conch. mar. a a. Zis. Succin. flav. : Terr. 


gillat. rubr. & als. Carn. Viper. Octular. cancr. Hol. Armen. 
Corn, Cerv. uſt. aa. Iſs. Antim. diaphor Zvi. Nitr. Anodin. 
min. 511, M. Doſis. Di ad 31, eg = 


Thoſe who were oblig d to be frequently, or conſtantly with 


their patients, made uſe of a vinegar, prepar d for that qurpoſe 
(of air rdnoag ſeveral compoſitions ) which they;tagk in- 
wardly, and likewife ſmell'd to: Others made uſe. of Rarube 
ublinguales, of which alſo there are ſeveral preparations; Dr. 
Gottwald preferr'd to them the Placeninle ſenectutis, which 
Dr. Sylvius Bocco has deſcribed in his Obs. curios. p. 402. And 


when he viſited his patients, he 2 held theſe in his 


mouth: to take away the bad ſtenc which was very frequent 
in the patient's chambers, the rooms were ſmoak'd with juniper, 


vinegar, powders, candles, and eſpecially with gun - pom der; 


but this laſt muſt be carefully made uſe of: The Dr. gen 
had red myrrh, and ſaltpetre, boil'd in vinegar, and order'd it 


to be pour d upon a hot tile, to ſmoałk the room with; and this 
was done with conſiderable beneſit. | 


Evacuations were likewiſe reckon'd by ſome amongſt the pre- 


ſervatives; but as that common proverb, viz. vis vs eſt. repellenda 
is not always allowable, but often noxious and dangerous in the 


practice of phyſick; ſo likewiſe theſe violent means occaſioned 


in the time of the plague, a great deal of harm: A gentle lax- 
ative taken once in a fortnight, or three or four weeks, according 


to the tempe rament of the body, could not be amiſs; but it muſt 
be done with great care, and the patient keep with in doors; Dr. 
Gotrwa/d for that purpoſe, generally made uſe of the Eſuria 

> by his father; it conſiſts of the Extract 


Pulpe Colocynthidis cum ſpiritu Vini parat. Part. 2. and the 
Solutio Reſinæ jalappæ & Scammonii 4 Pariter cum fparitt 
Vini reftific. fact. Part. 1. Theſe muſt Rand ro: digeſt in 
Balneo Vaporis for ſome days: Other laxatiyes were likewiſe 

wg | | | {uc- 
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ſucceſsfully made uſe of, if but ordered at a proper time, and the 
patient took care of himſelin 4 20:72 ll Wl 
But much more regard ought to be had, as to vomiting and 
bleeding; if we have regard to the indications, we cannot re: 
:Jolve upon either of theſe without danger; bleeding 1s, indeed 
generally allowed, if the patient be plethoric, and there he blood 
enough; which, by a different, and extranrous matter, may be 
eaſily. brought to an ebulition, and ſo rarified, and conſequently 
require a larger ſpace: and then there is an indication, that 1 
wants vent: But during the contagion, very ſeldom was any ſuch 
commotion perceiv d in the blood, but rather a concentration off 
the ſpirits, and a want of the natural heat; to prevent which, 
the preſervation rather than the diminution of the maſs of blood 
was to be conſidered; beſides, theſe: can be no indication 
how to preſerve health, conſidering what the Dr. obſerved, as a 
- mortal ſign in this diſtemper, viz. hemorrhages; if the hemorr · 
' hage had happened critically, and not ſymptomatically, which 
, preſently indicated a colliquation, and commonly threatned 
death, then thence might be formed a judgment, that bleeding 
might contribute iome What towards preiervation: The Dr. wa 
obliged to take up with ſuch ſigns as nature offer d, who, oi 
herſelf, ſufficiently ſhews what is moſt beneficial, and alſo what 
is meſt noxious; becauſe ſucceeding experience confirmed, that 
the indications, according to the external figns, were contrary to 
each other, and therefore could not inſtruct, either how to pre- 
ſerve, or cure. rc 22. le Long een bor bath 
Sometimes bleeding. in the plague, has been reckon'd a thing 
indifferent; but then the indications were very obſcure, or en- 
tirely fallacious; yet the Dr. thinks it were better omitted than 
ordered: Sometimes one cannot know, whether the patient has x 
diſpoſition to receive the venom or not; iſ he has, bleeding is 
abſolutely dangerous; if not, it ſignifies nothing; nor is it any 
conſequence, that all thoſe that receive the peſtilential venom 
muſt be overpower d, and kill d thereby: The poiſon, doubtleks, 
retains its ſtrength to operate; but it finds ſomething that reſiſti 
its operation, according to the temperament and nature of the 
body; which retiſtance phyſicians place in the natural heat, and a 
free operation of the ſpic its, which cannot well be preſerv'd by 
bleeding, tho? they may not always be difturb'd thereby: Not- 
withſtanding, the queition is not, whether bleeding be generally 
pernicious, but whether it can be allowed to be a preſervative in 
time of a contagion; becauſe, as the Dr. has ſaid n 
Ih ablo- 


/ 
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Abſolutely dangerotis, Af pernicious" to ſuch as are infected, or 
difpos'd to infection, + „ | Ye 


ed Miicight's for, 1. It is obferv'd, that the contagious venom is not 
lood|W&o be ſearch'd for in the ſtomach; becauſe: it finds other ways, 
bel hro' Which it may infinuate itſelf into the body; and tho? fome 
nt perſons Thould teceive Tome of this venom with their aliment into 
t be ſtomach, yet by teafon of its fubtility, it does not ſtay Tong 
ſuch here, but preſently. feiſes, and attacks ſome more noble paths | 
n el or, it is well known, that the effect of the venom is preſently to 
ch We obfery'd in the blood; which it diſturbs, or alters in the 


yaſis, or motion, and conſequently diſorders all the functions of 


tiom he whole body; whence it is, that the onſet may not be ſo eaſily 
as bſervd, tho its 1 may: But if vomiting be only deſigned 
ort · to cleanſe the fir pallages, then you muſt know, that the diſ- 
hich{MWecmper ſeldom or never has its riſe in the inferior parts of the 
tned 8-4-4532; but commonly affects firſt the nervous parts, by which 
ding neans the inferior parts are likewife affected, and cauſes ſeveral 
wa had ſymptoms, and convulſive motions ;' whereby it is true, the 
>, ofiWirſt paffages are ſufficiently cleans'd,” but it is to the great pre- 


that hat evacuations without great neceſſity are abſolutely uſeleſs; 
ry to. We mult avoid ſuch preſervatives, as produce indications, not 
pte · ¶ For the better, but for the worſe; the commotions caus'd by 
omiting are not natural, but brought about with force and 
hing iolence; for which reaſon Galen obſerv'd, even in his time, 
en- NVomitotiu habentia locum, ubi morbus vectibus eſt expellondus; 


whereby. in a great meaſure: the more noble parts may be weak- 
nd; nay even the ſpirits (in which confiſts the vital eſſence) 


g irre diſſipated, and diminiſh'd, which ſtill are the greateſt pre- 
any ervatives of the body; and if theſe are diſturb'd, as they cer- 
nom fainly are by vomiting, then the body is render'd the more diſ—- 
lets, Nos'd for receiving the contagious venom. 3. It is the opinion of 
eſiſtß he moſt learned, and experienc'd practitioners, that vomits in 
the heir nature, and power differ little from ordinary poiſon; how 
nd as it then poſſible, that one poiſon ſhould qualify another? 
d by. And laſtly, if they be conſidered as' auxiliary remedies, then 
Not · Net them be adminiſter'd with the greateſt caution poſſible, eſpe- 
rally cially at a time, when they choak and kill fo many 1ymptomart- 
ve in rally; if an argument 2 poſteriori may be allowed conclafive, 
it is hen what was ſaid before of bleeding, may alſo be ſaid of 
a blo- 


vomits, that they prognofticate an unhappy event to the diſeaſe, 
Yor, Vk 1 D - | and 


he 5 PRA = : 97 : . ; . - : . N | | 2 ; ; 
AS for'v6tnititig | "2s not only of leſs uſe than bleeding, but 
nuch fre dangerous; éſpecially when the contagion is at the ' 


udice and ruin of the patient; whence it may be concluded, 
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and that they have not the leaſt uſe imaginable in preſerving 
from contagion ; ſometimes it happens, that a man overcharge 
and diſtends himſelf with victuals and drink, and that cruditie 
lie in the ſtomach; in which caſe there are plain indications for 
the uſe of vomiting, to prevent crudities . the blood; and 
at ſuch a time it is not dangerous. 1 pie 28 
Somme may ſay, that intemperate perſons may happen to be 
well at the time of a plague, as at other times; this is undenia. 
ble, but it is certain, that ſuch crudities in the body can neitherlifi 
increaſe, nor promote the contagious Miaſma, ſee ing, as ha 
been obſer vd above, it immediately ſeiſes the nerves, and conſe 
quently occaſions convulſions, and ſpaſms, which frequently 
ſcour, and cleanſe the firſt paſſages more than is neceſſary, inſo 
much, that when nothing more can be expell'd out of the ſte 
mach, the gall itſelf is ſometimes brought up with ſuch violence 
that the very Viſcera are ready to be torn to pieces: Whence i 
appears, that no remedy can be more dangerous, than vomits 
therefore, great care ought to be had in giving vomits, and ſee 
ing them well adminiſter'd, other ways the patient is ſoon ſend 
out of the world. e ee 
Having ſpoke of evacuations, which are otherways call 
univerſal medicines, the Dr. reſolves the following query; vi 
whether, the Pryali/mus, or ſpitting can, and ought to be cc 
ſider d, as a preſervative in the plague ? For, Jacobus Fohann 
Menceſlaus Dotræenski has extoll'd it mightily in a particul 
treatite, and recommends it as the greateſt preſervative: Dr 
Gotiavald was himſelf of a phlegmatic conſtitution, and verſ 
Inclinable to ſuch an excretion; and upon ſmelling, or taſtinf 
any thing nauſeous, he was oblig'd to void ſpittle in largy 
quantities, which very often happened to him during this plague 
when he had been in places far from being agreeable ; yet hq 
could not ſay, that this ſpitting (which in him proceeded nat 
rally, in others muſt be excited by medicines) was anywa 
ſerviceable to prevent his being inſected; by reaſon that th 
peſtilential venom does infect the ſpirits, and maſs of blool 
more than the Lympha, from which the Saliva is ſecreted ; b 
ſides, perſons infected did not ſwallow the venom, or convey! 
to the ſtomach by the throat, but rather receiv'd it thro” th 
Aſpera Arteria, and lungs : In the mean time he could nc 
ſay, that ſpitting was ſo injurious; but he ſuppoſes it unnece 
ſary to force it by peculiar medicines; for, there is a great di 
ference between a venereal, and a peltilential venom ; the latte 
prelently attacks the ſpirits; and if it docs not quickly oyercow 


then 


5 Wehem, it may likewiſe enter the Zympha, and then a ſalivation 
Jitiesnay be a remedy towards curing the diſtemper; but the other 
s fot v. the venereal venom is net reckoned at all dangerous in this 


ani ge, nor does it want any preſervative, provided one avoid the 
 ccation of it. 3 IM 

be 1 The Dr. proceeds inthe next place to the cure, and relates the 

enia W<medics he found anfwer in this diſtemper: It is certain, that 


either the time of the contagion, a phyſician cannot always exactly 


dbſerve every indication ; ſeveral prognoſtics appear'd very often 
onſet the firſt onſet, which fo infallibly came to paſs, that there 


ent as no need to attend to the diagnoſtics; and tho' neceſſary 
inſoneans were not for that reaſon ne lected, yet the diſtemper 
> fo8WÞaf1'd all the care and remedies uſed If the patient was to be 
ſencereated, as is uſual in other diſtempers, then it would have been 


eceſſary to have conſidered what was mos wu in the three- 
mits old fountain of diet, pharmacy, and ſurgery; ut the caſe was 
ſee uch, that the patients would frequently abſtain from thoſe things 


1 hich might be noxious to them, of their own accord, by a 
ere natural diſlike ; notwithſtanding ſome would venture too 
call von (when in a good way of recovery) into the air, which pre- 


ently occaſion'd a relapſe, that coſt them their lives : Several in 
e coll he beginning abſtained from eating, and drinking; and at 
ann ength they defired to have a glaſs of wine or the like; common- 
y 1mall, and well brew'd beer agreed beſt with the infected; 
is to ſleeping, and waking, ſeeing they came ſymptomatically, 
We patients could not by all the perſuaſions either hinder, or 
WW rocure them; as for much motion, the Dr, never advis'd his 
Waticnts to it, but rather to keep in bed, and keep quiet, unleſs 


arg : 
— hen out of fear, they would unſeaſonably er themſelves up 
[ct eo much reſt, and then it was beſt to make them ſtir about a 


ittle, to prevent melancholy : As ſoon as ever he was ſatisfied, 


AG 5 1 | a 
at th omiting, and bleeding; for, generally thole to whom they 
bloo vere ane tho” they ſeemed ever ſo robuſt, did not 


(cape death. | ; " 
In his practice, Dr. Gorrvald took the following method in 
uring his patients. 1. To extinguiſh the peſtilential venom. 
„ Io mitigate, and aſſwage the violent ſymptoms. 3. To 
reſerve the natural ſtrength, as much as poſlible 3 for the firſt 
f theſe he us'd bezoardics and ſudorifics, ſuch as Tinctura bezoar- 
dica Michaelis, mixtura ſimplex, ſpiritus digetivus Schroder. 8 irit. 
com rd. Bugſii, Egentia theriacalis cum & fine Camphir. Efjentia 

ignor. Eleftuar. laſcord, Fracaſt. Pulvis bezaard. Wagneri. Pulv. 
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hat his patients had the plague, he abſolutely avoided purging, 


B's Betoard,. 
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Bezoard. Senn. Bezoord, Mineral. Antibe8.. Poteri. Antim: diaph, 


cephal. Michaelis, &c. He ordered the above mentioned Eſentia 
præparativa to be given in the beginning, of the diſtemper, "tix 
times in 24 hours, from 25 to 75 drops, according. to thei 
ſtrength, and age of the patient; and every twelfth. hour thell 
patient took one of the hezoardic powders, which did; a. great 
deal of benefit; the Dr. likewiſe tound, the Vezoardicum Senn 
and Bezoard. Wagneri very beneficial, z or elſe this, or the for- 
mer mix'd with the ſpecific. cephalic. Mich. or Bezoard, mineral 
Antichect. Pot. with the addition of ſuccin. alb. and Myrrha rubra, 
flor. Sulph. Lac Sulph, Nitram Antimon. Sulphur Mineral. and accord: 
ing to circumſtances he added ſometimes Crecus orien. The Bl, 
tuarium Diaſcord. Fracaſtor. diſſolv'd in Agua diſtill. Millefol. Sambucihl 
Tormentill. Scorzonere, Scordii, Cardui bened. Angelice Limpinellia if 
Rute, Calegæ, &c. with the addition of the Eſſentia citrs kquiil 
da, and made pleaſant with a ſyrup of that kind, makes ali 
good ſudorific, and alexipharmic potion: The following pl 
tion he preſgrib'd with great benefit to his patients R *. AM 
Storzon. Scordii, Tormentille, Millefol. aa Zi. Aceti Bi 
z0ard. Ils. Eſſeut. Lignor. 311 Mixtur. ſimpl. 3i. EM 
proprietat. öſs Syr. de ſymphit. Fernel. Zii f. mixtura for thre 
doſes: Upon the taking of this mixture, the patient was made 
to ſweat, and not to drink any thing cold; and after the {ſweat 
he took a cordial powder, prepar'd in much the ſame manner 
with the Species cordiales & ſolares alexipharmace Zwelferi z or the 
Dr's, Su/phur minerale, mix'd with Magifter. Margar. Lap. Hyacinth, 
Smaragd. Bezoard. orient. and other cordials: Whenever his pati. 
ents were very much inclined to be ſleepy, and to doze much 
he added to the former medicines. volatile ſalts; but if on the 
contrary he perceived any colliquations, 'then he us'd to add 
Crocus orient. Theriaca caleſtis, and other paregorics, but with 
caution; if convulſions and ſpaſins happened, then cinnabarine 
medicines were ſucceſsfully applied; in hemorrhages the Mar- 
tialia and the Tinctura antimonii were very beneficial. 5 

Dr. Gottævald in the next place gives an account of ſuch medi. 
cines as were made uſe of. externally, and were capable of miti 
gating the extraordinary ſymptoms: As when the patient is firſt 
taken, his limbs are quite ſtiff, and benumb'd with cold, as ll 
were, by the violent attack of a cold ague - like fir; in which cak 
were preſently pphce hot bags, fill'd with oats, or the patient 
was rubb'd well with warm cloths, to bring him to warmth 
again; anodynes proved ineffectual againſt inquietude and 
Deliriums; but Fol. Rutæ, ſalitis, plantaginis, ſtordii, ſerpilii, &c. 
mix'd with ſalt, and moiſtened with role vinegar, clapp'd w_ 
| | | | about 
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entigh ains in the ordinary he- 
r, fixes 270 Cucup mixed. with a 


> fox. ning falts, or ſpirits, rubbed. 


rubra. | requently.: ſtopped with a topical medicine. of. ee 
cord. hridats, or Orvietan,. mixed with vinegar, and ſprea 


oy 


annet 


r thWimes uſed without any fyrup : In ſuch as ſuddenly loft their 
cini gtrength, and had their ſpirits dejected, all manner of cepha- 
pati ics, and cardiacs were ated; and whatever was thought would 
nuch Wtrenothen the patient; and if he defired a glaſs of Rheniſh, 
n thee was never 5 it; but this appetite ſeldom happened 
> addin the patient was paſt recovery; otherways cordial juleps 
with ere given him, mixed with bezoardics, if the circumſtances 
2a rin df the diſtemper required it; or the Confebtio de Hyacintho 
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medi. 
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he Elix. Citri, Granator. Aretoſitatis citri, cydoniorum, moro- 
rum, &c. alſo ptiſans and milk-whey ; as alſo emulfions made 
ft almonds, and /emen peonie, cardui benedicti, aquilegiæ, &c. 
Hartſhorn jellies made with barley water, French, or RheniſÞ 


r1i0ium, &c. all which do very much refreſh the patient: 
mong the powders the following are likewiſe of uſe; lapides 


Margarit. orient, Magiſterium Margarit. orient. Mugiferium 
434 9 ; 1 % N N \ F 
| whe « 888 
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ine, with the addition of Hyrup. acetofitaris citri, diamort, 


pretioſi, coralla rubra, unitornu verum, lapis bezoard. orient. 
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corallorum, 8c. and what is better than all the reſt; the fil. 


7 NN 3 
ne . FS 


Pbur minerale if well prepared, as it has been by the famous 


Baſilius Valentius and Franciſtus de la Boe Sylvius, and com- 


municated to the Dr's father as a particular A4rcanum : Beſides 


theſe, Epithemata were applied to the head, heart, and 
pulſe, which were of ſome efficacy; for by the pleaſantneſs of 
their ſmell they very much refreſhed, and recreated the ſpi - 


rits, and fo retrieved the patient: Both heating and cooling ap- 
Plications were of uſe, and were applied as the phyficians 
thought proper, and the ſymptoms would permit; as the 


Agua carbunculi, cephalica Carol. V. Apoplectica, odoriſern Reginæ Hun. 


gariæ, Lilior. convall. &c. mixed with the Confectio Alchermes, ſpaciu 
cordial. E ent. Citri ficca, Efſent. Ambre ficta, and the Acetum bezoardi- 


cum, rubi idæi, ſambuci, calendulæ, with red roſes, white lillies, pany, 


white muſtard, ſaffron, Theriaca, and Mithridate, ſpecies Diamargarit, 


frigid. Diatragacanth. frigid. &c. and becauſe in compounding 


ſuch topical medicines, one can hardly be much, out of the 
way, as to their quantity and form, therefore nurſes may as 
well mix them as apothecaries: The common people made 
uſe of Theriaca, bay berries, bitter almonds, thyme, pepper-wort, water. 
germander, vipers-graſs, &c. mixed with crumbs of bread, and 
ſalt, a little camphire, or vinegar, in which was ſtamped tue, 
plantain, houſeleek, parſley roots, as alſo leaven, £9. 

The third fountain of healing, viz. ſurgery, afforded. a 
great deal of relief: To mollify the Bubo's ſomie made uſe of 
cakes of black pepper, mixed with vinegar, and oil of roſes, 
or white lillies; or they mixed theſe cakes with honey, figs, 


and wheat-flower, and applied them warm in manner of 2 


poultice ; others took camomile flowers, freſh butter and lint- 
ſeed; to draw the 2ubo's it was very common to apply roaſted 
onions, roaſted figs, or leaven, mixed with vinegar, white 
muſtard-ſeed, and powder of Spanifo flies; and then after 
that, they uſed a plaiſter of oil of turpentine, tar, and yellow 
wax: Some very much recommended Emplaſtrum manus Dei 


le mort; others the Emplaſtrum diachylon cum ones Vigoni,, 


by itſelf, or mixed with the Oxycroceum, to mollify the Bubo's; 
ſome by means of cupping-glafles, or bliſters, or even by in. 
ciſions, extracted them, and afterwards cured themſelves ; but 


the carbuncles required more pains, care, and caution ; in the 


beginning an Emplaſtrum defenſivum, applied about the cat 
bancle to prevent its further progreſs, did much good; after- 
wards to eaſe the pain, and bring it to a ſeparation, they pui— 
ſued it with cauſtics, ſcarijicarions, unguentum &Ægypt iacun, 


Unguentum Baſiliconis ſimplex, &c. or what elſe _— 
thoug 


Poin fend  w> oa as » 
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nought proper; at laſt they applied digeſtives to cleanſe it, 
and 4 healing plaiſter. 20 6 IC 2 
The Dr. 3 how he inſtructed thoſe (who either out of 


om · ¶ poverty could not, or a filly apprehenfion would not make uſe 
ides of a furgeon) to cure themſelves with ſucceſs, not only of 
and Bubo's, but alſo of Carbuncles: He has already obſerved, that 
s of plaiſters need not be applied to 2ubo's, till four or five. days 
ſpi· Naſter their appearing; he ordered the Emplaſtrum Diachylon. 
ap · ¶ Tonpoſit. Oxycroceum and Melilot, of each a like quantity, well 
ian mixed; or elſe the plaiſter, which at Dantgick is called L oe- 
2 Pedingianum, conſiſting of Lithargyrium, oil and wax; others 
an 


rock Lithargyrium, Minium, £9c. as it is deſcribed by Mon- 
conys in his travels p. 119. If it happened that the Bubs diſ- 
ſolved and went away, it was let paſs without more ado ; but 
if it grew larger, then Dr. Gottwald ordered them to apply a 


The Wblitcr of leaven, vincgar, and Spaniſh flies, upon which the 
the 882440 would grafually come to break ; and then with a digeſ- 
y a" '"* made of the yolk of an egg, turpentine, maſtic, Pery- 


vian balſam, and a little ſaffron, with the addition of Lapis 


8 69 4 3. * MES 4 14 . * \ . 14 ++ » 4 6; , 
ater. M-1edicamentalis Crollii, it was bro ght to cleanſe; and after 
andi the purulent matter was well diſcharged, the ulcer ſoon 
healed by means of the aforeſaid plaiffer: Carbuncles were 


ſoon cured by the following method; he ordered the part 


d round the Carbunche, as yet untouched, to be well waſhed 
e of ith Agua calcis, and then put the Zmplaſtrum Apeoſtolicum 
ofes 2 welſer! over the Carbuncls;; and over that again à poultice 
figs clapped between two linnen rags, and 1 three times a 
of 2447, made of Camomil, flowers, Lintſces, Flower. of beaus 
lint. and barley, boiled in milk to a proper conſiſtence; this drew 


forth the: Carbuncle admirably well; ſo that the eſchar ſoften- 


e e. and began to ſwear, and Jikewile ſoon came £0 a ſopars. 
after tion; at laſt the ointment, or Gigettive,only, with a defenſive 
Ilow i plaiſter cleanſed it, and the cure was perfected with Empla- 
Term Voegedingianum; this method had ſurpriſing ſucceſs. 
OH, 


An Account of the Roman Eagles; by Dr. Muſgrave. Phil. 

Tranſ. N* 337. p. 145. 7. ranſlated from the Latin. | 
H O' Stewechius and Lipſius, men well verſed, in the 
military affairs of the Romans, are of opinion, that 
their eagles conſiſted. entirely either of ſolid gold or ſilver; 


frer- and tho' Dio Cocceius, lib. 40. calls them az; xpuoss, and Ar- 
pur - n Diſſertat. Epicteti, Fe ud]e yeuce, and again Xenophon 
cum Aab. ſpeaking of the Perſians, from whom this military en- 
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Wheight of the eagle and Haſta together is wont to be to the 
Height of the Afuilifer. as 4 to 3, or nearly in a ſeſquiter- 
ian ratio; as may be obſerved in the coins of Caius Ceſar, 
and Galba (which the Dr. had of à pretty large ſize and of 
raſs) and others of alba, Stewerh. Comment. ad 5b. 3. Vegetii 
. 271. Of Adrian ibid. and of Gordian Acta Erudit. 
Menſis Mais 1693; and in a coin of Orho (which the Dr. like- 
iſe had) repreſenting Securitas, P. R. now ſuppoſing the 
height of the Aq uilifer to be fix foot (which may be reckoned 
a proper ſtature tor ſuch an officer) it will follow, that the eagle 
and Haſta together are eight foot high, of which at leaſt the 
1zth part is to be allowed for the eagle, whoſe depth will be 
eight inches, and from this we may conelude its other dimen- 
ſions, and conſequently, its weight; which, if the eagle be of 
Wmaſly filver, will be about zoo pounds Zrop, if of gold, 600 
pounds Troy ; but where ſhall we find a ſtandard-bearer able to 
carry and raife aloft ſuch a hnge bulk of gold, or even filver, 


P. 33 fo no regard at all is to be had to him, when he differs ſo 
widely both from other authentic authors, and from the truth, 
and nature of the thing itſelf. 975 N 

Dr. Muſgrave then ſuppoſes, that the Roman eagle was made 
either of Wood, cork, leather, or paper, or ſome ſuch light 


e lubſtance, laid over with plates of filyer or gold, with expanded 
It wings of the fame plate, and ſometimes with thunder under its 
ich feet; for ſuch an eagle would anſwer: the purpoſe : What fa- 
be. voured much the notion of the exceeding ſmallneſs of the Ro- 


man eagle, was the too obſcure and erroneous account authors 
give us of its ſhrine, as if ſet therein on the end of a ſpear: It 
is true, that in the camp at the head quarters there was a chapel 
A where in the eagles and other military enfigns were re- 


fore ligioully kept and adored, as is evident from Herodian lib. 4. 
and and not only fo, but there were alfo ſuch chapels in private 
tion houſes, as appears from Cicero Orar. in Catalinam c. 9. 

OMAN Upon confidering all this, none ſeems to the Dr. to have ex- 
nab. plained the — 4 than Ant. Augiſtinus Dial. III. An- 

„ the 7. in Cappadocid, who writes to the following purpole; * each 
eight VOL. VI. E legion 


5 1 


let on the end of a Haſta; ſure not any. 
h ar Lipſius de Militia Romana lib. 4, from a paſſage in Horus, 


who peaking of the Varian defeat ſays, that an 4quilifer con- 


ven cealed the eagle in a corner of his belt, that it might not fall 

be. into the hands of the enemy, would hence ſuppoſe, that the eagle 

netaß was no large body; but as Horus is much miſtaken in the other 

5 : parts of this narration, vide Ryckii Animadverſiones ad Tacttum 
ni 
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legion carried a carved eagle on the end of a ſpear or Haſta, 
© and incruſtated or laid over with plates of gold or filver.” _ 
Plate I. Fig. 1. A coin of Galba's repreſenting his effigies on 
one fide, with this inſcription IMP. SER. SVLP. GALBA. CAS, 
AVG. TR. POT. on the reverſe, the Aalocutio. EN 
Fig. 2. A coin of Hadrian's, on one fide HADRIANUS, 
AVG. COS. III. P. P. on the reverſe, the Adlocurio. Y 
Fig. 3. A coin of Gordian's on one fide IMP. GORDIANVS, 
PIVS. FELIX. AVG. on the reverſe, the Adlocutio. | | 
The three following are braſs coins, viz. 26 
Fig. 4. A con of C. Cæſar, on one fide C. CAESAR AVG, 
GERMANICVS PON. M. T. R. PO. on the reverſe, the 4d/ocutio, 
Fig. 5. Another coin of Ga/ba's, on the one fide SER. GALBA, 
TMP. CAES. AVG. on the reverſe, the Adlocurco. _ 
Fig. 6. A coin of Orho, on one fide IMP. OTHO. CAES. AVG: 
TR. POT, on the reverſe SECURITAS. P. R. 
It is obſervable, that in all theſe coins, the cagles are nearly 
of the ſame height; 4/2. about three foot above the head of the 


Aquiiifer. 


An Experiment on the proportions of the aſcent of Spirits of 
Wine, between dero glaſs Planes, whoſe ſurfaces were placed 
at certain different diſtances from each other ; by Mr. Francis 
ues. F011 Frank N” 337. p. 11777. 


M R. Hauksbee took two glaſs planes, about fix inches long, 
and two inches broad, and ſeparated them, after being 
made clean, at each extremity by 32 pieces of braſs plate, whoſc 
thickneſs, when laid upon each other, and preſſed together by 
= ſcrews made a diſtance between the planes nearly equal to 26 of 
| an inch; being thus prepared, he plunged one extremity inte 
Y ſome tinged ſpirits of wine; and after he had wetted the inner 
"  lurfaces of the planes therewith, by declining the upper extre- 
mity, he ſet them upright, and found that the ſurface of the 
ſpirits between them remained higher than that of the ſpirits on 
their outſides, by a diſtance equal to the firſt line CD Plate I. 
Fig. 7. above AB (the line A B being the common ſurface) in al 
the experiments, on the outfide of the planes; after this, he re 
duced the diſtances of the planes to half the former, by taking 
away 16 of the braſs plates from each extremity thereof; then 
plunging them into the ſpirits, and uſing them in all reſpects as be- 
fore, he found the ſpirits ſtand between the planes juſt double the 
height they ſtood at inthe former experiment, as may be obſeryd 
by the line EF, in the figure; again removing half the mung 
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of braſs pieces, whereby only eight of them were leſt, at each 
extremity, and uſing them as before, the ſpirits roſe between them 
to a height juſt double to that in the preceeding experiment, 
mark'd in the figure by the line GH; thus from eight he reduc'd 
them to four pieces at each extremity of the planes; then again 
the ſpirits were obſerv d to remain — at twice the laſt 
mentioned height, repreſented by the line IK; in this laſt expe- 
riment the planes were diſtant from each other but 128 of an inch; 
nearer than that he could take no certain meaſure ; — ſup- 
poſes, that the above mentioned experiments are ſufficient to 
ground a calculation upon, even of the neareſt approximations. 


Sowe further Experiments, ſhewing the aſcent of Water be- 
tween tuo glaſs Planes in an hyperbolic Curve; by the 
Same. Phil. Tranſ. N' 337. p. 153. 


M R. Haul sbee found by ſeveral experiments, that the hy- 
perbolic curve, mentioned Phil. Tranſ. Nꝰ 336. holds 
in all directions of the planes, the aſymptotes being always, the 
one the ſurface of the water, and the other a line drawn * 
the touching ſides; thus when the touching ſides were plunge 
under the ſürface of the water, and the angle c depreſſed, and 
made to remain lower than the angle à Plate I. Fig. 8. there 
would then be produced ſuch an oblique curve, as ſhewn by 
the Fig. in which and in the Fig. 9, 10, 11, and 1, 2, 3,4, Pl. II. 
a b repreſents the ſurface of the water on the outſide of the planes, 
and ac their touching ſides; now tho? the curve dd riſe between 
the po in ſuch an obliquity, yet it conforms itſelf in its figure 
to the aſymptotes, vis. ab the ſurface of the water, and ac 
the touching ſides of the planes; for, ſuppoſing the aſymptote 
ac to be continued, as in the pricked line, till it ſurmount the 
ſurface of the water to ſuch a height; or . the planes ex- 
tended in the ſame manner; then would the water remain be: 
tween them in the appearance of the pricked lines, being at all 
diſtances from the axis of the curve, equal in reſpect to the 
alymptotes, and ſo of all the reſt of the curves, which are the 
reſult of the ſeveral angles, made by the touching fides of the 
planes : Now when the touching fides were placed upwards, pa- 
ralle to the ſurface of the water, as in Fig. 3. Pl. II. and quite 
plunged under it, then upon lifting them up in the ſame poſition, 
till the weight of the water between the planes overbalanced the 
power of their attraction, two curves, one from each fide of the 
planes, would open themſelves, and meet each other in the mid- 
dle, as repreſented in the aforeſaid figure; where they would 
| | > unite, 
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| unite, and form a figure, as joined by the pricked lines, bei 
wider in the middle than towards the ſides of the planes; ane 
it is very remarkable, that this curve would always break out 
between the planes, at an equal diſtance between the — 
ſides, and the ſurface of the water: The fame figure is hkewik 
—_— between two round glaſs planes, as repreſented by 
ig. 4. the aſymptotes being the fame as the former; that is, 
one is {urface of the 8 the = 2 * * from the 
touching point, parallel to a tangent drawn from the open or 0 
ſite RX of he planes, at righe angles with a line drawn — 
the axis thereof: Mr. Hauksbee found theſe experiments anſwer 
the ſame in Vacuo, as in the open air; ſo that that medium has 
nothing to do in this extraordinary Ph#nomenon : The planes, 
made uſe of in the foregoing experiments, were about Kyen 
inches {quare, opened on one fide to an angle of 20 minutes, or 
thereabouts; the round planes were nearly three inches in dia- 
meter. 8 | 


A farther Account of the afcent of drops of Spirits of Witte 

between two Glaſs Planes 20 Inches and a half long, with 

a Table of the Diſtances from the touching extremitzes, and 

rhe Angles of Elevation; by the Same. Phil. Tranſ. N“ $55, 

P. 155 | | 

"I [7 ſpirits of wine did not move ſo nimbly between tlic g 
1 planes, as oil of oranges, which gave Mr. Hauksbee an 
opportunity of obſerving the angles with more deliberation; the 
limb, on which the planes were laid, mov'd in the centre of a 
quadrant 'of four foot radius, the largeneſs of which gave him 
opportunity of meaſuring the angles with greater accuracy; but 
the diſtance between the drop on the planes, and the graduation 
on the quadrant made it ſomewhat difficult to obſerye them both 
at the fame time; yet the following tables may be depended on 
to be as true as the nature of ſuch an experiment is capable of: 
In Phil. Tanſ. N* 3 34. there is a particular aceount of tlie 
manner of making this experiment: The tables are calculated 
from the touch ing extremities of the planes; and it is to be ob- 
ſerv'd, that in the table where the planes were opened but to an 
angle of 107 that he could not come nearer than four inches of 
the touching extremities in his obſervations; but ſo far as he 
could go, it ſeemed to be much in the ſame proportion (as he 
often cbſery'd in the courſe of theſe experiments) with the table 
whete the planes were opened to an angle of 18', | : 
| Diſtanck 


— 


— : 
; 4 
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Some further Microſcopical Obſervations on the Animalcula 
found upon Duckaveed, &c. by M. Leewenhoeck. Phil. 
Tranſ. N* 335. p. 160. N | 
N Phil. Tranſ. Ne 295. M. Zeewenhoeck took notice of 
L the ſurpriſing figure of an Animalculum, that was fix'd in a 

little ſeabbard, or ſheath, faſtened to fome of the {mall green 

weeds, found in ditches full of water; and as oſten as he view'd 
theſe Animalcula, and unn; they conld never 
be ſatisfied with looking on ſuch ſurpriſing objects, and the more 
ſo, as they could not conceive how ſo odd a motion, as all of 
them had, could be performed; as alſo what could be the uſe of 
ſuch a motion; for, when we obſerve other animals, that are 
endu'd with motion, moving any part of their bodies, we pre- 
ſently conclude, that theſe parts are not formed in vain; and 
conſequently, we may conclude, that the wheel - like motion of 
the above-mentioned Ani malcula is uſeful to their bodies, tho 

we cannot tell exactly how. - „ 
In the latter end of Judy, and beginning of Auguſt, M. Zee- 
wenhoeck caus d ſome of the green weeds, commonly call'd _ 
£ Weed, 


N ot. eas of ele- 
-xtremity. vation. Diſtances in inches vation. 
The planes open- from the touching TO Res 
d to an angle of D. M. extremity. D. M. 


18 o 45 2 4 18 50 
16 F 2 15 a ©; 23 23 
141 3 88 30 ©o 
12 + 1 20 The planes us 
10+ T 30 to an angle of 10, | 
914 1 40 - 18 * „ 
8 4 2 ©o . 1 50 
A F 2 30 14 2 2 10 
6 F 3 20 12 2 40 
5 2 4 25 10 f 3 10 
4 1 6 o 9 4 3 30 
di 7 23. 85 4 oo 
3 F 8 40 7 5 o 
3 2 9 25 6 5 7 40 
3 4 10 30 5 2 10 30 
1 12 40 ES 14 ©0 
$1 15 oo 4 . 


* 
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: weed to be taken out of the water, that runs with a gentle current Mu 


viewing it, could hardly be perceived; and this particle, grow- 


continued without any alteration in its place, till the Animalcy- 


of its ſheath, at another time it fix d it upon the ſouth, or north 


fides; whence it plainly appears, how much. the divine wiſdom 


thro' Deifz, in order to obſerve the above-mentioned Animal. 
cula, together with others of ſeveral forts, that were faſtened to the Mr. 
duckweed, or ran about upon it: Amongſt others, he found ſome Mar 
Hnimalcula, whoſe ſheaths, at the extreme parts, were a little] 
thicker than the hair of ones head, compos'd of ſmall globules 
very eaſily diſtinguiſhable: He view'd one of theſe Auinalcula 
for a good while together, and obſerv'd ſeveral times one after 
another, that when the Animalculum thruſt its body out of the] 
ſheath, or caſe, and the wheel-like, or indented particles mov d] 
at the ſame time in a circle, there appeared out of a clear and irc 


1 


tranſparent place, a {mall round particle, which, without nice} 


[ 
| 
| 
| 
| 
| 


ing larger, mov'd very ſwiftly about its axis, as-1t were, and 


lum had drawn back part of its body into its ſheath ; in doing 
which it placed the ſaid round particle on the edge of its ſheath, 
which thus became augmented with a round globule ; and where. i” 
as the Ani malculum had placed the ſaid globule on the eaſt pan 


fide, by which means the ſheath was regularly increas'd on all] 


is difplay'd in the regular formation of the ſaid Animalcula. | 
Having further and very accurately view'd the circulating in- 
denied wheeI-work, he obſerved that it caus'd an exceeding great 
motion in the water about it; by which means ſeveral very 
minute particles (only viſible thro* the microſcope) were wafted 
to the ſaid Animalculum, and others driven away; the Animal. 
culum made uſe of ſome of theſe particles, that were thus drawi ſp: 
to it by its circulating inſtrument for food and nouriſhment, and 
other particles that were almoſt come to it, were driven away 
very ſwiftly, and rejected, as it were, by the Animalculum;} 
whence M. Leewenhoeck inferr'd, that thoſe particles, which 
were thus thruſt away, were not proper for its Food From this 
diſcovery we may conclude, that ſeeing this kind of Anima 
zum cannot move from place to place in the water, nor conle- 
quently go in queſt of ita food, as other animals do, that are 
endu'd with motion, being faſtened by the tail, or other parts of 
the body, it mult neceſſarily be provided with ſuch inſtruments 
as are fit to move the water, and by that means come at the par- 
ticles floating therein, which ſerve for the nouriſhment, increale, 
and defence of its body: If we obſerve thoſe Anima!rula, which 
with their long tails are faſtened to ſome part, or other of > 
PET; a | | Weeds! 


potion with the extreme part of their bodies, which motion, in 
Proportion to the {aid part, is very great; but that they likewiſe 


ome Man draw in their tails, and that with a very quick motion; by 
ittle Which means they can move the water out of its place, when 
ules hey ſtretch their tails out again, and thus bringing freſh water 
cula nder them, they procure new food: M. Leewenhoeck likewiſe 
after I bſervd a very few Animalcula, whole bodies were ſhort and 
the hick, and much larger than thoſe other Animalkula' that lodged 
ov'd hemſelves in a ſheath, and were faſtened by their tails, or ex- 
and reme parts of the ſmall roots of the duckweed; and tho' theſe 
nice hort, and thick Animalcula could move from place to place, yet 
row- hey alſo had a circular motion tn the fore part of their bodies; 
and hence he concluded, that thoſe motions ſerv'd ſome other pur- 
Jcu- ¶ Poſes than only to draw in their food; upon farther confidering 
oing hat might be the uſe of theſe indented wheel-works, which re- 
ath, ¶Nemble ſo much the indented wheels of a clock, or watch, he 
ere. Nwns that they are very neceſſary to produce a great motion in the 
| ; . 
part {Wvater ; for, were it a round, and ſmooth wheel, it would pro- 
orth luce but a very ſmall motion; whereas now, each tooth in the 
all Haid wheel, or circle produces a conſiderable motion, in compa- 
dom | iſon of what a ſmooth and plain one would do; whence appears 
be ſurpriſing order, obſerv'd in the formation of ſuch Animalcu- 
in-. Na, which are not to be perceived with the naked eye. 
reat I In the beginning of Au uf M. Leexwenboeck being in a garden 
very here was a pond full of ſh, obſerv'd upon the water of the 
fred aid pond a thin ſcum floating, that was of a greeniſh colour, 
nal. ho there was nothing green in the water; which ſeemed ſur- 
aun priſing to him, becauſe he had obſerv'd at other times, that the 
and} mater of the ſaid fiſh-pond was very clear, and ſo was that 
way hence it was ſupplied ; and he was told, that when it rained, 
n; he ſaid {cum diſappear'd; he took a little piece of wooden lath, 
rich nd drawing it over the ſurface of the water, he placed a {mall 


rop of the water upon a green wine-glais, and viewing it with 
he microſcope, he diſcover da vaſt many Animaleula ſo exceeding 
Mute, that they almoſt eſcaped his fight thro' the microſcope; 
here were allo ſeveral ſorts of larger Animalcula, mixed with a 
great number of little air bubbles of an exceeding ſmallneſs: Now 
hen people waſh their beer and wine glaſſes in ſuch a pond, 


pare ho can tell how many of thoſe Auimalcula may remain ſtick- 
= ng upon the ſides thereof, and by that means be conveyed, into 
auch he mouth; which being fo, it appears, how the Animals 
the M. Lee- 
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eds, as à great many are diſcover'd on the little roots of the 
Wuckweed, we may ſee, that they do not only make a circular 
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about our teeth, were conveyed thither, 


other. 


Zth of September; the child was a female, and in appearany 


had but few and very favourably; the child, as Mr. Derbs 


ing and having that diſtemper after its birth? 2. Whether ti 
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M. LeewenÞoeck obſerved in the matter that remains in an{ 


M. Lee won bhoeck obſerved in the fleſh of a whale (and th 
ſame is to be faid of an ox, and even down to a mouſe) that i 
fibres, tho' 16 times ſmaller than a thick hair of his beard, y 
notwithftanding are ſurrounded, or involved in little membrang 
in ſuch a manner, that the fleſhy particles do not touch ea 


A Woman big with Child, who recovering of the Small. po 
Was afterwards delivered of a Dead Child full of tbe 9 
ftules of thas Diſtemper; by Mr. Derham. Phil. Trau 
N' 337. p. 165. 4 

Certain woman with child had the ſmall-pox, and wi 

pretty well recovered, ſo that ſhe was able to take ſome 
thing to purge her after them; and on the zoth of Auguſt 1 
took a purge, which did not work; and on the iſt of Hen 
another purge, which only gave her a ſtool or two; upon whid 
on the 3d of Seprember the took another ſtronger = e, thi 
worked ſo violently upwards and downwards, that ſhe En im 
faintings, and convulſions; about which time Mr. Derham fu 
Poſes her child died, of which ſhe was not delivered till th 


well made, luſty, and ſtrong; at its delivery the midwife * 
ed it had been dead five or 52 days ; fo that its belly was burllf 
and the bowels came out; and the whole body tended to putn 
faction: But what ſeemed moſt remarkable to Mr. Derham wa 
that the child was ſo very full of the ſmall pox, that hardly 
pin's head could be put between the bliſters, which were ver 
plump, and full of matter, like the puſtules of an adult, wh: 
the ſmall pox are at the height, only a little depreſſed in tix 
middle ; but as full of puſtules as the child was, the mothe 


ſuppoles, undergoing that which would have been more ſevet 
upon the mother. . h 

From this account of the above-mentioned caſe Mr, Derbi 
queries, 1. When a woman in pregnancy hath the ſmall - po 
whether it be likely that the child ſhould be in danger of catci 


above-mentioned child had the ſmall-pox at the very ſame ti 
with the mother, and not rather afterwards, becauſe the chil 
was full of them, after the mother was well recovered? 


Mr. Du 
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Mr. Derham is apt to think, that the great flux, and tendency 

of the blood to the child in the womb might draw in the hu- 

mour, and prevent the greater eruption of the ſmall pox in the 

mother; and that for want of a proper expence thereof, the re- 
mainder broke out afterwards in the child, and that it really 
ad them after the mother; nature making the diſcharges upon 
the child, which were not compleated on the mother. Rep 


F-veral Obſervations made in Natural Hiſtory ar North-Bierlcy 
in Yorkſhire ; by Dr. Richardien. Phil. Tranſ. N*375.p. 167. 

| 9 NE uhn Worſnape of North-Bierch, who lived till he 
any was 17 years of age, never made water, and yet was in 
Perfect health, vigorons, and active; he had conſtantly a Di- 
rrb&a upon him, but without much uneaſineſs; the obſtruc- 
ion muſt have been in his kidneys, for, he never had any incl ina- 
ion to make water; the ſerous part of the blood, which ſhould 
ave been thrown off by urine, was diſcharged by the coeliac 
nd meſenteric arteries, by means of the glands into the guts ; 
e died of a fever: The ſecond inſtance is of old age in Martha 


i aterhouſe, and Heſter Jagar both born in Norrb-Bierley, and 

wn ſiſters; the former, who had been married, died in 1711, 
till a the 140th year of her age; and the latter died unmarried in 
arand 713 in the 107th year of her age; the Dr. would not have 
e judo aken notice of their age wh 4 it falling ſo far ſhort of 
12. We veral inſtances, which have ha 


1 in Por xſhire, but jointly 


o puni here is not any that comes up to them. + 222 nll 

m wal On Monday towards night great quantities of tench being 
ardly Waken in a pond, belonging to one Mr. Tempeſt of Broughton in 
re ve raven, and ſome of them being brought to Bradford on Tue 
„ Why about the ſame time, on Medneſday fix of them were ſent 
in the Dr. Upon opening the baſket, wherein they lay, which was 
mothe et upon a table not far from a good fire, and had remained there 
Derbi Thurſday morning, he thought the eyes of ſome of them 


e level 


Nerha 


ooked clear, and putting two of them into a pail of water, in 
els than two hours time they ſwam very lively therein; the other 
our having no figns of life, he put them into the ſame pail, and 


all-poWetore night they all ſwam about in it: 2urbolrs, being a fiſh 
f catciWot frequently met with in the ſouthern rivers of England, are 
ther tWften found in this county, eſpecially in ſlow rivers, and ftanding 
me tingvaters; as in the river Foſs in Tork, and alſo in Derwent; but 


ne chlo where more _— than in the fen-ditches of the levels, 
bout four miles from Doncaſter : The Dr. has ſeen ſeveral 
imes abundance of ſmall trouts caught by angling in the moun- 
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tainous lakes of north Wales, notwithſtanding the difficult ac, 
ceſs to theſe places, where a good footman can ſcarce climb up 
to them; the Dr. does not doubt, but that theſe lakes are yearlyM 
ſupplied from the brooks at the bottom of the mountains, eſpe . 
cially. in ſpawning time, when the trouts endeavour to ſurmoun 
all difficulties, by paſſing up the ſmall rivulets to depoſite their 
ſpawn for the preſervation of their ſpecies, where it. is the moſt 
ſecure from the violence of other fiſh, and by accident fall int 
theſe natural ponds, where they continue all ſummer ; not only 
the trouts, taken in theſe mountainous lakes, are ſmall, bull 
likewiſe the charrs, taken as they aſcend the ſmall river out oil 
the large lakes near Zhan Berys, to depoſite their ſpawn in thelf 
ſands there; theſe very rarely exceed a freſh herring in bignekl 
as the Dr. was aſſured by Mr. Evans vicar of Lhan Beryl 
who ſaw ſeveral of them caught; and by his account of then 
they are no ways different from thoſe-taken in Winander- Meat 
excepting in magnitude, where it is no unuſual thing to meg 
with them of two pound weight, and upwards ; this ſmallnek 
in fiſh the Dr. ſome time imagined to be owing to the coldneſ 
of the water, theſe lakes being ſupplied with tnow water fron 
the mountains for eight months in twelve; the Minera of vitrid 
and allum, being often met with in the hills thro' which ſont 
of the water muſt drain, does, perhaps, not a little contribute 
the roughneſs, and coldneſs of the water; the contrary effects an 
found in waters that run thro' the limeſtone rocks, where n 
rough ſalts are found; the trouts there are large and fat; an! 
ſtance of which we find in the trouts in Malham Tarr in Cri 
ven, near Setle, where they are frequently found two foot Jong, 
The Dr. corrects a miſtake in Mr. Ray's Synopſis quadrupel 
Oc. p. 195. where he ſays that Muſtela vulgaris is called here 
Foumart or Fitchet ; Putorins is called in the north of Znglaii 
a Foumart, quaſi foul mart, or ſtinking mart, in oppoſition t 
the marts that emit a muſky ſmell, and are often met with 
the woods there, and taken by the hunters in ſhows: The el 
mine is frequently met with there in winter, and looked upot 
when they appear, to preſage ſnow ; it begins to change its a 
lour from brown to white, about the beginning of November 
he had ſeen one or two of them, that in the beginning of Mari 
were changing from white to brown. Qu. whether theſe animil 
do not always continue white in the more northern parts of tl 
world? 6555 5 | 7 
The Nuz-barch, or Nut- jobber is not frequently to be m 
with in the ſouth of England, yet is ſo common in the non 
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t ac. chat the Dr. has ſometimes ſeen fix or ſeven of them in one day 
b up in the woods; and he thinks this mult be the bird Dr. Plot in 
his Nat. _ of Oxfordſpire calls a wood-cracker, and which 
he takes to be undeſcribed; he bas with much pleaſure often ob- 
erved theſe birds crack nuts, which they do with very great 


their dexterity; and a ſervant of his, obſerving about Chriſt maſs 
moſt w hence ſhe brought her proviſions, ſoon diſcovered it had been 
ino from a hollow tree, and cutting the place open, he brought from 
only thence ſeveral pints of very choice nuts: The Dr. met with a 
4 neſt of the Regulus Criſtatus in a thick thorn hedge in his or- 


8 hard, built round with a little hole at the ſide; the outſide was 
in the green moſs, the inſide hair, and feathers, not much unlike that 
of the common wren; the eggs were ſmall, and white, with ſe- 
veral brown ſpots upon them; the note of the cock is very agree- 
able, not much unlike ſome of the Parus kind; the Dr. never 
met with the Coclea promatia major * = in the north; but 
he found it plentifully about the middle of May in Stunsſeld 
fields — the briars and brakes, eſpeeially near the famous 
£07741 pav emen. | + 254 45 


ome Obſervations on the mechanic Arts, and Phyſic of the 
Indians in 1969 ; by F. Papin.. Phil. Tranſ. Ne 337. p. 225. 

HE aſt. Indies furniſh more materials for mechanic 
arts and ſciences, than any other country in the world; 
he artiſans there have a ſurpriſing ſkill, and dexterity; they 
excel particularly in making linen cloth, h ich is fo fine, that 
very long, and broad pieces thereof may eaſily be draun thro! a 
{mall ring: If you tear a piece of muſlin into two, and give it 
to one of their ſine drawers to ſer it together again, it will be 


_ Impoſſible for you to diſcover where it is joined, tho? you mark 
2 n it on purpoſe to know it; they will place together pieces of glaſs, 
ich or China- ware ſo artificially, that one cannot perceive it was ever 


broken: Their embroiderers work very curiouſly in filigreen; 
they imitate exactly any work made in Europe, tho' the ma- 
chine they make ule of, and all their other utenſils, do not coſt 
them upwards of a crown ; the Jooms their wea vers uſe, colt no 
more; with theſe they fit in their courts, and yards, or on the 
tide of the highway, and work thoſe fine ſtuffs ſo highly 
eltcemed over all the world: Here they have no need of wine to 
make Aqua vite; but make it af a {yrup, ſugar, ſome certain 
lorts of barks; and raifins ; it burns better, and is ſtronger than 
any made in Europe. They paint flowers, and gild very fine ly 
upon glaſs; F. Papin was ſurpriſed to fe the reflels, they ute 
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to cool water in, no thicker than two leaves of paper paſted to: 
gether: Their watermen row after a different manner from oun 
in Europe; they move the oar with their feet, and their hand 
ſerve inſtead of the Hypomochlion, or roller on which it turns: 
The liquor, their painters uſe, does no ways loſe its colour, not 
is it tarniſhed by be The husbandmen in Europe prick their 
oxen with a goad to make them go the faſter 5; but here they 
only twiſt, or ring their tails; theſe beaſts are very docile 
they teach them to lie down, and riſe up, when they either take 
up, or lay down their burden: They make uſe of a hand-mill 
to break their ſugar-canes, which does not coft them above 10 
pu the perſon that grinds, works and faſhions the ſtone with 
ac and emery : Their maſons will pave the largeſt room wath ai 
Hort of cement made of brick-duſt, and lime; fo that it ihall 
ſeem to be but one ſtone, and is much harder than gravel: 
F. Papin ſaw them make a ſort of pent-houſe 40 foot long, il 
foot broad, and 5 or 6 inches thick, which they raiſed up, and 
fixed to the wall on one fide only, without putting any pra 
underneath to ſupport it: Their pilots take the altitude, or lat 
. tude of places with a cord that has ſeveral knots in it; the 
put one end of the cord between their teeth, and by means of 4 
piece of wood fixed to it, that has a hole thro? it, they eaſily 
obſerve the tail of Ur/a minor, which is commonly called tix 
polar-itar, or north-pole : Their lime is uſually made of ſex 
ſhells; that made of ſnail-ſhells ſerves to whiten their houſe 
and that made of ſtones they chaw, with the leaves of ZBetel 
F. Papin has obſerved ſome of them that would take tix 
quantity of an egg in a day: They make their butter in the fil 
pot that comes to hand; they cleave a ſtick at one end into foi 
1 ＋ N and ſtretching them out aſunder in proportion to tix 
fize of the pot, that contains the milk, they turn the ſtich 
round different ways, backwards and forwards, by means of 
cord twiſted about it, and by this means make the butter in 
ſhort time: Such as ſell butter have the art of making it pal 
for freſh, when it is old and rank; to do this, they melt it, an 
pour upon it ſour curdly milk, and in eight hours after thy 
take it out in Jumps, and ſtrain it thro a cloth for ſale: The 
chemiſts make uſe of the firſt pot they meet with to revive cit 
nabar, and other preparations of mercury, which they do in 
very ſimple manner; they eaſi ly reduce all metals into a powde 
and which F. Papin ſaw them do; they put a great value up 
talc, and braſs, which conſume as they ſay, all viſcous humous 


and remove the. moſt ſtubborn obſtructions: Their phyſicis 
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re more cautions in uſing ſulphur than they are in Europe; 
hey correct it with butter, and put broth upon it made with 


Wong pepper, wherein are boiled the kernels of the Indian pine · 


pple: In fevers they uſe with ſucceſs wolfs-bane corrected in 


ow's urine, and arſenic corrected with juice of lemons: A phy- 


Wician is not 3 to take care of a fick perſon, unleſs he 


an gueſs at his diſeaſe, and what humour is moſt predominant, 
vhich they eaſily know by feeling the patient's pulſe, and they 


Wrc ſeldom deceived: The principal diſeaſes that reign in this 
Fountry are. 1. The Mordechin or Colerg morbus; to cure it, 


hey forbid the patient to drink, and burn the foals of his feet. 


. The Sanipat, or lethargy, which is cured, by putting inte 


e patient's eyes bruiſed pepper, mixed with vinegar. 3. The 
pilhai, or obſtruction of the ſpleen, for which they have no 
pecific remedy, unleſs it be that of the gh, or converted 
indians ; they make a ſmall inciſion under the ſpleen, and put 
na long needle between the ſkin and fleſh, from whence, by 


Wucking with the end of a horn, they extract out of the orifice 


kind of fat matter, reſembling Pus: Moſt of the phyfictans 
ave a cultom of putting a drop of oil on the patrent's urine; if 
t ſpreads abroad, they ſay it is a ſign, that the patient is very 
ot within; but on the contrary, if it keeps together entire, 
tis a ſign he wants heat: The common people uſe very ſimple 
edicines; for the megrim, they ſmoke, Iike tobacco, the dried 
bark of a pomegranate tree, reduced to a powder, and mixed 
ith four corns of pepper; for the common head- ach, they ſmell 


oa nodule, compoſed of a mixture of Sal armoneac, lime, and 


ater, tied up together in a linen rag; they cure ſuch dizaineſ- 
s of the head, as proceed from a cold thick blood, by drink- 
ng wine, in which are ſteeped a few grains of frank incenſe; for 


eafneſs, occaſioned by too great a quantity of cold humours, 


hey drop into the ear a drop of the juice of lemons: W hen the 
drain is charged and oppreſſed with watery . huniours, they 
mell to black cummin-ſeed, bruiſed and tied up in a nodule : 
For the tooth-ach they put upon the tooth affected a paſte made 


df crumbs of bread, and the ſeed of the Srramoniitm, which 


upifies the part affected, and eaſes the pain: In an hemorrhage, 
r * of blood they make the patient ſine ll to bruiſed mother. 
vort, or wormwood: For too great a heat of the breaſt, and 
pitting of blood they cover over with paſte, a G:raumont (an 
1dian fruit like a gourd, and which taſtes like a Citrai) which 
bey bake in an oven, and drink the water that comes from it: 


For the colic, that proceeds either from wind, or watry iN 
| they 
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they give to drink four ſpoonfuls of water, in which anniſeed 
od a little pepper have been boiled till the half is evaporated 
they alta bruite an onion with ginger, and apply it to that part d 
the belly, where there is moſt pain: For the lientery they roaſt 
clove of garlick under the aſhes, and when they go to bed the 
hold it in the mouth, and ſuck out the juice of it; if they drink 
the juice of the leaves of cucumber bruiſed, it purges and vomiy 
themz they cure a difficulty of urine, by drinking a {poonful d 
oil of olives, well mixed with a like quantity of water: For lf 
Joojenels they torrify a ſpoonful of white cummin ſced, and ali 
tle powdere ginger, which they ſwallow mixed with ſuguff 
F. Papin has ſeen them cure fevers, which begin with a ſhivei 
ing fit, by giving the patient three large pills, made of ging [ 
black cummin, and long peppers For tertian agues they give 1 
patient tor three days together three ſpoonfuls of the juice 
tencrium, or great germander, with a little {alt and ginger, 


An Account of tho luminous Appearance obſervable in tk 
Wake of 59 8 in the Indian Sgas; by F. De Boutig 
Phil. Trani, No 33). p. 230. | 


S to this luminous appearance in the wake of ſhips, P,1 
Bourges obſerves, 1. I hat when the 5 ran apace, a con 
derable light was often obſerved therein; ſuch as did not view! 
narrowly, often attributed it to the moon, the ſtars, or the lantho 
at the ſtern, as F. De Bourzes himſelf did, when he firſt | 
ceived it; but having a window that looked directly down up! 
it, he was ſoon undeceived ; eſpecially, when he ſaw it app 
more bright, the moon being under the horizon, the ſtars cover 
with clouds, and no lights in the lanthorn, or any other yon 
whatſoever caſt upon the ſurface of the water. 2. That this li 
was not always equal, ſome days very little, other days none 
all; ſometimes brighter, at other times fainter 3 ſometimes ag 
very vivid, and at other times, nothing at all of it to be leet 
3. That as to its brightneſs, F. De Pourzes could eaſily read by 
tho' he was g or 10 toot above it from the ſurface of the wate 
as he did, particularly on the 12th of June and the 10th of 7i 
1704, the title of his book, which was in large chatactel 
4. That as to the extent of this light, ſometimes all the wal 
appeared luminous to 30 or 40 foot diſtance from the ſhip; \ 
that at any conſiderable diſtance, the light was very faint, 5. Ti 
ſome days one might eafily diſtinguiſh in the wake, fact part 
cles as were luminous from thoſe that were not ſo ; that at oth 
times there was no difference; and that then the wake reſemb! 
| al 
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river of milk, and afforded a very agreeable fight, particular] 
it appeared on the toth of Zuly 1704. 6+ "That at luc 
mes as the bright parts could be diſtinguiſhed from the others, 
xy were obſerved not to be all of the ſame figure; ſome of 
em appearing like _ of light, others almoſt as large as 
ar appear to the naked eye; ſome looked like globules, of a 
ne or two in diameter, and others like globes as big as one's 
cad; oftentimes theſe *Phoſphors formed themſelves into 1quares, 
three or ſour inches long, and one or two inches broad; ſome- 
mes all theſe different figures were ſeen at the ſame time; and 
articularly on the 12th of June the wake of the veſſe] was full 
large vortices of light, and theſe oblong ſquares, above · men- 
ond ; another day when the ſhip failed ſlowly, the vortices 
Wpcarcd, and immediately ditappeated again, like flaſhes of 
ghtning, h That not only the wake of a ſhip produces this 
ght, but likewiſe fiſh in ſwimming leave behind them a lumi- 
1s tract, Which is ſo bright, that one may diſtinguiſh the large» 
(4 of the fiſh, and know of what ſpecies it is; F. De Bourzes 
as ſometimes ſeen a great many fiſh playing in the ſea, which 
ave made a kind of artificial fire in the water, that yielded a 
Wry pleaſant fight; and oftentimes only a rope placed a-croſs the 
ater will break it in ſuch a manner, that it will become lumi- 
us. 8. That if one take ſome water out of the ſea, and ſtir it 
the dark never ſo little with his hand, he may obſerve in it a 
alt many bright particles. 9. That if one dip a piece of lin- 
n in ſea water, and twiſt or wring it in a dark P ace, he may 
blerve the ſame thing; and if hots ſo, tho' half dry, yet it 
il produce a great many bright ſparks, 10. That when one of 
e ſparkles is once formed, it continues a long time; and if it fix 
bon any thing that is ſolid, as for inſtance onthe fide, or edge of 
veſſel, it will continue ſhining for ſome hours together, 
1. That this light does not appear at all times, tho' the lea be 
great agitation; nor does it always happen, when the ſhi 
ils faſtelt ; neither is it the ſimple beating of the waves again 
ich other that produces this brightneſs, as far as he could per- 
ive; but he has obſerved, that the beating of the waves againſt 


„ec ſhore has ſometimes produced it in great abundance ; and on 
ee <valt of Brazil the ſhore was one night ſo very bright, that 
cv] appeared, as if it had been all on fire. 12. That the produc- 
Pon of this light depends very much on the quality of the water; 

a F. De Bourzes ſuppoſes, that generally ſpeaking, other cir- 
h part | Pe NOR. — 

Fi umſtances being equal, the light is largeſt, when the water is 
elt, and fulleſt of foam; for, in the main ſea the water is not 
ſembe every 
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every where equally pure; and ſometimes if one dip linnen int 
the ſea, it — when drawn up again; and he has ofte 


'obſerved, that when the wake of the ſhip was brighteſt, h. 


with produced a great deal of light, if ſtirred or moved briikh 
13. That beſides, in ſailing over tome places of the ſea, the 
find a ſubſtance of different colours, ſometimes- fed, ſometimg 
yellow; in looking at it one would take it for ſaw-duſt; but th 
failors affirm that it is the ſpawn or ſeed of whales; what it 
Is uncertain; but when they draw up water in paſſing over the 


water was more fat and glutinous, and linen = ore there 


places, it is always viſcous, and glutinous; the mariners allo fa 


that there are a great many heaps, or banks of this ſpawn in thi 
north; and that ſometimes in the night, they appear all over 


a bright light, without being put into mot ion by any veſſel, or fil 
N by them. 14. But to confirm farther what has been ſai 


. That the water, the more glutinous it is, the more it 


diſpoſed to become luminous, F. De Bourzes adds one particy 
lar he faw himſelf; one day they took a fiſh, the inſide of who 
mouth appeared in the night like a burning coal; ſo that witho 


any other light, he could read by it the ſame characters he ha 


read by the light in the wake of the ſhip; its mouth being ful 


of a viſcous humour, they rubbed a piece of wood with 
which immediately became all over luminous; but as. ſec 
as the moiſture was evaporated, the light was extinguiſhed, 
As to the marine rainbows, F. De Bourzes obſerved one afid 
a great tempeſt off the Cape of Good Hope; the fea was ve 
much agitated, and the wind ſweeping the tops of the waves, . 
3 of rain, in which the rays of the ſun painted th 
colours of a rain- bow: It is true, that the common 7rzs has th 


advantage over the former, that its colours are more lively, di 


tinct, and ofa longer extent; in the marine Jis only two colou 
could be diſtinguiſhed, viz. a dark yellow on that fide next til 


ſun; and a pale green on the oppoſite fide, the other coloursbeut 


too faint to be diſtinguiſhed; but in recompence for this, the 
Tris's are in greater numbers; one may ſce 20 or 30 of themt 
gether; they appear at noon day, and in a poſition oppoſite! 
that of the common rainbow, that 1s to ſay, their curve is t 
towards the bottom of the ſea, as it were. 95 

As to exhalations in the night they form a long tract of lig 
in the air, much larger in the Judies than in Europe; F.9 
Bourzes had ſeen two or three, that he would have taken for re! 


rockets; they appeared near the earth, and caſt a light like th 


of the moon, ſome days after her change; they fall ſlowly, ny N 
dei 


n ie ir deſcent form a curve line, eſpecially one he faw on the 
oft 1in ocean, at a great diſtance” off at ſea, on the coaſt of Ma. 
b, gar. 0 : med? ' 9 

riſk/ Account of” a Homann 200 Had her Menſes regular 70 the 
tbe 50:4 Tear of ber Age; by Mr. James Yonge. Phil. Trani. 
ut tht HERE died at Lanerton, 15 miles from Plymouth, a 


it | j 
r thek 
to {ay 
in th 


Yer 0 


woman of 86 years of age, who to the joth year had her 


ter there enſued the like efflux from the hemorrhoids, which 
ntinued, till ſhe got beyond fourſcore; ſhe was till then health- 


or fil countenance, like one not half ſo old; her appetite was very 
n fad; her inte llectuals clear, and ſound ; and her fight fo perfect, 
: . It at the could to the laſt thread a needle, and read ſmall print 
articoFithout glaſſes; when that flux ceaſed, ſhe became gouty ; and 
"on bout a year before {he died, there aroſe an apoſtnumation on 
V1tndl 


xe of her wriſts, which opened, and diſcharged a deal of Sow 
atter, and ſome ſtones; the day ſhe died, ſhe aroſe out of bed, 
ad after performing ſome chriſtian devotions, expired: She was 


he ha 
ing fu 


ith M ver ſick, before the ſtoppage of the hemorrhoidal flux, except- 
as. ſo0 once at Exeter, where ſhe was born, and then lived, ſhe be- 
ied, me infected with what they called the plague ; it terminated in 
ne af ritical abſceſs in one of the emunctories; and which was very 
as venrprifing, during all the time of that ſickneſs, ſhe nurſed a male 
ves, id. 

ated tit ; | LETTER 8 1 
has tie De/criprion of a Tartarian Plant, called Gin-ſeng, with 
ly, dig an Account of its Virtues; by F. Jartoux. Phil. Tran. 
coloal N. 337. p. 237. e 
net HE moſt eminent phyſicians in China, have writ whole 
* volumes on the virtues and qualities of the famous plant 
8 „ſeng, and make it an ingredient in almoſt all medicines, 


ich they give to their chief N op for, 1t 1s of too high a 
ice for the common people; they affirm, that it is a ſovereign 
nedy for all weakneſſes, occafioned by exceſſive fatigues either 
body or mind; that it diſſolves pituitous humours ; that it 
res weakneſs of the Jungs and the pleuriſy; that it ſtops vomit- 
 3Þ that it ſtrengthens the ſtomach, and 85 the appetite; 
ie Merit diſperſes fumes, or vapours; that it fort ifies the breaſt, and 
Ke a remedy for ſhort, or weak breathing ; that it ſtrengthens the 
al ſpirits, and encteafes the Lympha in the blood; in ſhort, 
Tot. YE £4 G --_ _ thak 


lenſes plentiful and regular; at that time they ceaſed, and ſoon - 


h and ſtrong, of 4 Vigorous aſpect, ſmooth, plump, and florid 
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that it is good againſt dizzineſs in the head, and dimnefs of figh 
and that it prolongs life in old age: No body can imagine, thai 
the Chineſe and Tartars would ict fo high a value upon this 100 
if it did not conſtantly produce a good effect; thoſe that a 
in health often make uſe of it to render themfelves more vig 
rous and ſtrong; and F. Zartoux is perſuaded, that it would pron 
an excellent medicine in the hands of any European, who under 
ſtands pharmacy, if he had but a ſufficient 2 of it to mali 
ſuch trials as are neceſſary to examine its nature chemically, a 
apply it in a proper quantity according to the nature of tha 
diſcaſe, for which it maybe beneficial. It is certain, that it ſubi 
Tizes, warms and increaſes the motion of the blood; that it heh 
digeſtion, and invigorates in a very ſenſible manner; and F. 7 
tour found ſeveral times from experience, that the root taken 1 
and unprepared had the above-mentioned effects upon himſe 
he alſo obſerved, that the green leaves, and eſpecially their f 
brous parts chewed, would nearly produce the ſame effect; 
Tartiars often give a decoction of the leaves of Gin-ſeng inſtead, 
tea; it is of a grateful colour; and when one has taken it tai 
or thrice, its lle and ſinell become very pleaſant: As for the m 
of this plant, it is neceſſary to boil it a little more than tea, 
order to extract its virtue; as is practiſed by the Chineſe, wht 
they give it to fick perſons, on which occaſion they ſeldom i 
more than the fifth part of an ounce of the dried root; but as 
ſuch as are in health, and take it only for prevention, or ſoul 
light indiſpoſition, F. Jartoux would advite them not to mal 
Teſs than 10 doſes of an ounce, and not to take it every day: It 
prepared in the following manner, the root is to be cut into t 
{lices, and put into an earthen pot well glazed, and filled ui 
about a quarter of a pint of water, Paris meaſure; the pot m 
be well covered and ſet to boil over a gentle fire; and whent 
water is evaporated to the quantity of a ſpoonful, a little ſugat 
to be mixed therewith, ak it is to be drank immediately; a 
this as much more water is to be put into the pot upon the 
mainder, and to be boiled as before, in order to extract allt 
juice, and what remains of the ſpirituous part of the root; tit 
tw doſes axe to be taken the one in the morning, and the ot 
at night: As to the places where this root grows, F. Far! 
only obſerves in 3 that it is between the 39 and 47th. 
- gree of northern latitude, and between the 1th and 20th dey 
of eaſtern longitude, reckoning from the meridian of Pekil 
there is a long tract of mountains, which the thick foreſts! 
cover and encompaſs them render almoſt unpaſſable; the 6 


. 
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feng is to be found upon the declivities of theſe mountains, and in 
thele thick foreſts, and amidſt a great many other different ſorts 
of plants; it is not to be met with in plains, valleys, marſhes, 
the bottoms of rivulets, or in places too much expoſed and open; 


of fioh 
ine, that 
this roc 
that ar 


re vige ir the foreſt take fire and be conſumed, this plant does not appear 
Id profil two or three years after; it alſo lies hid trom the ſun as much 
o under. oſſible, which ſhews that heat is noxious to it; all which 
to maß 15 F. Zartoux apt to think, that if it is to be found in any 
9 a other country in the world, it may particularly in Canada, where 


he foreſts and mountains, according to the relation of ſuch as 
have lived there, very much reſemble theſe here: The places 
here the Gin. ſeng grows are ſeparated on every fide from the 
province of Quan-tong (in old maps called Zeaorum) by a barrier 
of wooden ſtakes, which incompaſſes the whole province, and 
about which guards continually patrol to hinder the Chineſe 


t it ſubt 
it hel 
F. at | 
aken ri 
himſe 


their from going out, and looking after this root; yet how vigilant ſo- 
fect; Meer they are, the Chine/e ark about privately in theſe deſarts 
inſtead WCometimes to the number of 2 or 3000, at the hazard of loſing 
it Co heir liberty, and all the fruit of their labour, if they are taken 
or the neither going out or. coming into the province: The emperor, hav- 
an tea, Ning a mind that the Tartars ſhould have the advantage that is 
05 vo be made of this plant, rather than the Chineſe, gave orders in 
7 


” 


I709 to 10,000 Tartars to go and gather all they could of the 
in-ſeng, upon condition, that each perſon ſhould give his majeſty 
wo ounces of the beſt, and that the reſt ſhould be paid for ac- 
ording to its weight in fine filyer ; it was computed, that by 


but as | 
Or ſong 
t to mal 


lay: his means the emperor would get about 20,000 Chineſe pounds 
into of it, which would not coſt him above a fourth of the value: 
filled vr his army of herbaliſts obſerved the following order; after they 
Pot ad divided a certain tract of land among their ſeveral companies, 


when each company, to the number of 100, ſpreads itſelf out in a 


le ſuguſſhſtrait line to à certain fixed place, every 10 of them keeping at 
tely ; a diſtance from the reſt ; then they ſearched carefully for the 
Don the plant, going on leiſurely in the ſame order; and in this manner 
act allt In a certain number of days they run over the whole ſpace of 
dot; round allotted them; when the time is expired, the mandarins, 

the who are encamped with their tents in {ſuch places as are 
F. Fart proper for the ſubſiſtence of their horſes, ſend to view each 
1 47th roop to give them freſh orders, and to inform themſelves if their 
oth de numbers be compleat ; if any one of them be wanting, as it often 
F Pekil appens, either by wandering out of the way, or being devour'd 


oreſts! by wild beaſts, they look for him a day or two, and then return 
5 the [ again to the ir labour as before - Theſe poor people ſuffer a ms 
3 2 cal 
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deal in this expedition; they carry with'them neither tents nor 
beds, every one being ſufficiently loaded with his proviſions, 
which are only millet parched in an oven, upon which hel 


muſt ſubſiſt all the time of his journey; ſo that they are obli 
ged to ſleep under trees, with only their branches and barks, if 
they can find them, for their covering: Their mandarins fend 
them from time to time ſome pieces of beef, or ſuch game a 
they happen totake, which they eat very greedily, and almoſt 
raw ; in this manner theſe 10,000 men pafec fix months of the 
year; yet notwithſtanding their fatigues, continued luſty, and 
ſeemed to be good ſoldier s. +154 1,7 011 val 
Plate II. Fig. 5. A ſhews the root of the plant, which when 

waſhed, was white and a little rugged, and uneven, as the rooy 
of other plants generally are; B CD repreſent the length, ani 
thickneſs of the ſtalk, which is fmooth, and pretty round, of 
deep red colour, excepting near its beginning at B, where it uM 
whiter, by reaſon of its nearneſs to the ground; D is a. fort oi 
knot or joint, formed by the ſhooting out of four branches 
which all riſe from the ſame center, and divide from each 
other at equal diſtances, and at the fame height from the 
ground; the underſide of the branch is green, mixed with 
white; the upper part is much like the ſtalk, of a deep red 
inelining to the colour of a mulberry; theſe two colours gradu 
ally decreaſe, and unite together, on the ſides in a natural mix 
ture; each branch has five leaves, as repreſented in the figure; 
it is remarkable, that theſe branches ſeparate from each other 
at equal diſtances, as well in reſpect of themſelves, as of the 
horizon, and with their leaves form a circular figure, near 
* to the ſurface of the ground; tho' the deſign of but 
Half of one of the leaves at E be finiſhed, yet the reſt may be 
eaſily conceived, and perfected in the fame manner: F. ar 
70ux never obſerved leaves ſo large as theſe, that were ſo thin, 
and fine; their fibres are very diſtinguiſhable ; and on the 
upper fide they haveſmall whitiſh hairs; the ſkin between thy 
fibres riſes a '1:tle in the middle above the level of the fibres; 
the colour of the leaf is a dark green above, and a ſhining 
whitifh green undernzath; all the leaves are ſerrated, or ver) 
finely indented on the edges; from D the center of the brat 
ches there riſes a ſecond ſtalk DE, which is very trait and 
ſmooth, and whitiſh from top to bottom, bearing a bunch of 
round fruit of a beautiful red colour; this bunch conſiſted of 
24 berries, two of which are repreſented by 9, 9. The red 
skin that covers the berry is very thin, and ſmooth ; it e 

55 Within 


ve occaſion to this ſtory, which is current among them; vi. 
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hin it a white ſoftiſh pulp; as theſe berries were double (for, 
ey are ſometimes found ſingle) each of them had two rough 
nes, ſeparated from each other, of the ſize and ſhape of com- 


n lentils, excepting that the ſtones have not a thin edge like 
W:::ils, but are almoſt every where of an equal thickneſs; each 


ry was ſupported by a ſmooth, even, and very ſine ſprig, of 
3 of Thoſe of ſmall red cherries; all theſe Firth, roſe 
m the lame center, and ſpreading exactly like the Radii of a 
here, make the bunch of berries, that they bear, of a circu- 
r form; this fruit is not good to eat; the ſtone reſembles the 
ones of other common fruit; it is hard, and incloſes a kernel; it 
always Placed upon the ſame plane, or level with the {pris 


| at bears the berry; whence 1t Is, that the berry 1s not round, 


t a little flat on each ſide; if it be double, there is a kind of 
preſſion, or hollow place in the middle, where the two parts 
ite; it has alſo a ſmall beard at top, diametrically oppoſite to 
e ſprig whereon it hangs; when the berry. is dry, there re- 


ains only a ſhrivelled ſkin, that ſticks cloſe to the ſtones, and 


then of a dark red, or almoſt black colour; this plant dies 
ay, and ſprings again every year; the number of its years 


ay be known by the number of ſtalks it has ſhot forth, of which 


ere always remains ſome mark, as is to be ſeen in the Fig. by 
b, Sc. whence it appears that the root A was ſeven years old, 


Jad the root H 15. in Fig. 6. The flower of this plant accord- 


g to ſome is white, and very {mall ; others aſſured F. Jartous, 
at this plant has none, and that no body ever ſaw it; but he 
ther believes, that it is ſo ſmall, and ſo little remarkable, that 


ey never took notice of it; and what confirms him in this opt 


on is, that thoſe who look for the Gin. ſeng, regarding only 
e root, commonly neglect, and throw away all the reſt of the 
ant, as of no uſe: There are ſome plants, which beſides the 
mch of berries already preſcribed, have alſo one, or two ber- 


es like the former, placed an inch, or an inch and a half below 


e bunch; and when this happens, they ſay, if any one takes 
tice of the point of the compaſs that theſe berries direct to, 
e cannot fail of finding the plant at ſome paces diſtant that way 
thereabouts; the colour of the berries, when the plant has 
y, diſtinguiſhes it from all others, and makes it remarkable 
firſt fight; but it happens ſometimes, that it bears none, tho? 
e root be very old, as that repreſented in the figure by H had 
d fruit, tho? it was in its 15th year: The Tartars ſowing the 
ed in vain without its producing any plant, might probably 


that 
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the number of their branches; thoſe that bear no fruit are col 


chief of plants. | 


on the mountains of Jong pinſou in the province of Peking; ti 


- together, in ſome certain place in the earth, all that they cang 


cleanſe it with a bruſh from all extraneous matter; afterwanl 


54 MEMOIRS of the 
chat a bird eats it as ſoon as it is in the earth, and not bein 
able to digeſt it, it is purified in its ſtomach, and afterwaM 
ſprings up in the place where it is left by the bird with its dung J 
F. Jartous rather believes, that the ſtone remains a long tin 
in the ground before it ſhoots out any root; and this opinit 
ſeems the more probable, becauſe there are found ſome roi 
which are no longer and no bigger than one's little finger, thi 
they have ſhot forth ſucceſſively at leaſt 10 ſtalks in as man 
different years: 'Tho' the plant above deſcribed had four branche 
yet there are ſome that have but two, others but three, and ſo 
that have five or ſeven, which laſt are the moſt beautiful; 
each branch always has five leaves, as well as that aboye rep 
ſented, unleſs the number have been diminiſhed by any accidenffi 
the height of the plants is proportionable to their bigneis, ali 


monly ſmall, and very low: The larger and more uniform ti 
root is, and the fewer ſmall ſtrings, or fibres it has, it is alwi 
the better; on which account that repreſented by H is preferabli 
to the other; F. Jartous does not know for what reaſon t 
Chineſe call it Gin ſeng, which fignifies the repreſentation, 
form of Man; nor could he, nor others who had enquired in 

it on purpoſe, ever find it had any reſemblance to the ſigniſa 
tion of its name; tho' amongſt other roots there may now al 
then be found ſome, which by accident have very odd figum 
the Tartars with more reaton call it Orbota, which ſigaifies t 


This plant does not grow 1n China, as F. Martins affin 
from the authority of ſome Chineſe books, which make it to gi 


might be eaſily led into this miſtake, becauſe that is the pla 
where it firſt arrives, when it is brought from Tartary into CM 
na: Thoſe that gather this plant preſerve only the root, and bu 


of it in 10, or 15 days time; they take care to waſh it well, a 


they dip it into ſcalding water, and prepare it in the fume of 
ſort of yellow millet, which communicates to it part of its 
Jour ; the millet is put into a veſſel with a little water, and bol 
over a gentle fire; the roots are laid upon ſmall tranfver 
pieces of wood over the veſſel, and are thus prepared, being 
vered with a linen cloth, or ſome other veſſel] placed over then 
they may alſo be dried in the ſun, or by the fire; but then th 
they retain their virtue well enough, yet they have not that 0 
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Lu colour, which the Chineſe 10 much admire ; when the roots 
re dried, they muſt be kept cloſe in ſome very dry place, other- 
ays they are in danger of ſpoiling, or being eaten by worms. 


t bein 
2rwarel 
dung | OD | | 
ig tins; Account of the Chalybeat or Spaw Waters; by Dr. Fre- 
l deric Slare, Phil. Tranſ. N* 337. p. 247. | 


” Ermany abounds much in mineral waters of the chalybeat 
ma or iron ſpecies; and the Germans give them one general 

game, and call them Saur Brunner, that is {our wells, or 
 ri:g5-of water: The German authors call them acidule. ex. 


FY r. Spadenſes, Swalbaccenſes, aꝑl Pyromontane, &. Henricus 
g Heers agrees with Vitruvius, Fallopius, and the ſagacious 
: 1 mont, and other famous men in juſtifying the acidity of the ſe- 
Pp ral forts of ſpaw, but not ſatisfied with their reaſons he afligns 
chers; and after a tedious. and obſcure harangue, concludes, 
© Oat they owe their original and great virtues to vitriol, and ſul- 
41 ur; he obſerves, that vitriol, and ſulphur are found in the 
feral ebe, or earth, from whence theſe waters ſpring 5, yet he does 
6 ot give us one . or experiment of his having found any 

" IMWSitcio), or true ſulphur, or any acidity in theſe waters: Dr. For- 


lis, a fellow. of the Royal Society, having examined thoſe wa- 
ers of the Saur brun or acidula at Swaldbac (ſo much cele- 


uality) gave Dr. Slare an account of ſome ocres, or ferruginous 
parts, which he had calcined ; but in all his experiments it did 
ot appear to Dr. Hare, that the water contained one drop of 
© id by diſtillation, Sc. | 22 
That which gave Dr. Care the firſt ſuſpicion, that the chaly- 


5 1 beat waters did not contain any rough, vitriolic, er acid ſalts in 
o bem, was his uſing a ſtrong iron water, in which he diſſolved 
wy oap ; which he found it lather, and waſh his hands well, and 


ro Cl afterwards he uſed a waſh-ball, and ſhaved with it; and he 
Fried ſeveral other waters of this ſort, which did the ſame, and 
much better than any pump water. EY 
1, Dr. Lare conſulted his palate, and tried whether he could 
(cover any ſharpneſs, or acidity in our Engliſs chalybeat wa- 
ers at Zunbridge, at Black-boy, in the pariſh of Franjfeld in 
Suſſex, Hampſtead, Sunning hill in Berkſbire, &. But he was 
lo far from diſcovering any ſuch thing, that theſe waters ſeemed 
rather to leave behind them a ſweetiſh flavour; thus ſeveral 
alkalious ſalts of the fixed kinds, if nicely examined, affected his 
palate. 2. He made experiments with ſeveral forts of ſuch ſpi- 
rits, as are apt to ferment with acids; ſuch as ſpirit of Harts- 
| horn, 
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rated for its virtues, and concourſe of perſons of the greateſt 
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horn, of Ful armoniac, &c. but theſe cauſed no fermentatiot 
nor any motion, nor change in theſe waters. 3. He conſider 
the diſeaſes in human bodies, for which phyſicians preſerih 
theſe waters; and that they were often ſuch as proceeded fra 
ſharp, acid, or acrimonious cauſes, as Cardialgiæ, or heat 
burnings, ſour vomitings, corroſive Diarrhœa's, colics fra 
ſeurvies and ſtranguries; and that ſweetning and alkaliſate hy 
dicines are made uſe of for theſe diſtempers. 4. He conſide 
theſe waters, as containing in them the properties of iron; an 
he finds by experience, that it is moſt oppoſite to acids, bei 
one of their great correctors, and therefore, rather to be m 
koned an Alkali. 1*. Take ſome filings of iron, about a drach 
weight, and pour thereon about an ounce of the milder acid 
ſuch as vinegar, verjuice, or the juice of lemons, and it will d 
{troy the ſharpneſs of theſe juices; or if you pour on theſe fi; 
ings mineral acids, as the very corroſive ſpirit of nitre, or of fil 
or what is called oil of vitriol, they will immediately loſe the 
acidity, be diſarmed of their ſharp points, and by evaporati 
yield a {alt that will taſte ſweetiſh, called by chemiſts /acchl 
rum Martis, if duly prepared; which is fafely given inwatd|j 
and is eſteemed a good alterative medicine. 25. Steel beaten 
a fine powder is, without any farther preparation, given i 
wardly _ great ſucceſs for ſtomachic diſeaſes, as in the gre: 
fickneſs, hy pochondriac, and various other acid, and acrime 
nious indiſpoſitions. 5. He confidered milk to be a very prop 
and obvious ſubject to bring this controverſy to a plain and u 
queſtionable deciſion; he made this experiment with all poſſiuſi 
exactneſs; he firſt tried the chalybeat waters, more particular 
the ſpaw waters, to ſee whether they tinged with galls; thei 
being very good, he put part of the waters to cold milk; ſom 
he made only luke- warm, and ſome he boiled together, in equi 
proportions; but they were ſo far from affording any curd, 
coagulation, that they continued ſeveral days without becomin 
ſour: The German phylicians, ſuppoſing theſe waters to be ſou 
prohibit the uſe of all Lacticinia, as if they were as noxious! 
deadly poiſons, whilſt any is in a courſe of their medicinal wil 
ters: Dr. Hare frequently adviſed in ſome caſes milk to be give 
in the evening, thro* a whole courſe of chalybeat waters, an 
that with good ſucceſs; nay he affirms, that ſome others coul 
not bear the waters without having a third part of milk or mot 
mixed with them, and have continued them ſo for ſeveral wee 
with much benefit; nor does he find the leaſt reaſon to forbid 
the ute of milk in a courſe of Bath waters, having for upwatd 
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ation 2 year and half made the beſt enquiry he could into the pro- 
ſidenerties, virtues, and vices (if any) of theſe waters. 6. Seeing 
eſcrifWperiments ſhew, that thoſe things which are of a ſweetning 
d f kaliſate nature, do ſo very well agree with theſe mineral wa- 
heats, it will appear by the following experiment that acids do 
s froff&ry much diſagree. 1?. He put but one drop of oil of vitriol 
ate a large glaſs full of ſtrong ſpaw waters, which before the ad- 
)nfideWtion of this acid gave a deep purple to the ſolution of galls ; 
n; eit now would not give the leaſt tincture, tho? he put in four 
„ beinfMWnes as much of the galls; from hence he concludes, that the 


be reWrtues of the chalybear ingredients, which the Dr. takes to be 
drache life and ſou], as it were, of . theſe waters, were ſo far bound 
r acid, or deſtroyed, as to have loſt their cordial, or corroborating 
vill fMculty ; and that the bile, or gall in the human bowels could 
ſe ft be able to ſeparate the chalybeat (which are the only medi- 


J) particles, and mix them with the chyle, in order to anſwer 
y end in phyſic: This ſhould he a caution to ſuch as deſign to 
ake theſe waters paſs better by urine, not to uſe any acids; it 
ing a common practice to uſe ſpirit of vitriol, Siritus nitri 
cis, &c. as a diuretic; unleſs it ſhould ſo happen, that they 
wwe a deſign to take off, and diveſt them of their warm, cor- 
al, or alterative power, and ſo bring them near to common wa- 
r; which we are obliged to do, eſpecially in the uſe of Barh 
aters in ſome hot inflammatory caſes. , 2*. The Dr. concludes 
th an experiment in favour of our Alkali's, viz. that if you 
t any alkalious ſalt, volatile, or fixed, ſuch as volatile ſalt of 
artſhorn, or of Sal armoniac, or fixed ſalt of tartar, of worm- 
pod, or any other true Alkali, you will then deftroy the 
ove-mentioned acid ſpirit, recover the virtue of the waters, 
d diſpoſe them to give their tincture, as they uſed to do in 
cir natural ſtate. © 1 0 
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1 Account of ſeveral Urns and Sepulchral Monuments found 
in Ireland; by Mr. Nevill. Phil. Tranſl. N* 335. p. 252 

I THIN a mile of Caſtle- dos, an urn was found in a little 
iſland, ſurrounded with bogs; this iſland was very dry, 
gt, ſandy ground, fituated on an iſthmus, about half a mile 


er, between the bay of Dunfannaghan, and Lough Kinnevier 3 
taking up a flat. ſtone there was found a cavity underneath, 


hich may be call'd a ſepulchte, or tomb; wherein the ſaid 
| weekWn was found, which the perſon who diſcover'd it broke, and 
> forbiWere was nothing in it but bones, and aſhes; in the ſame tomb 
pwarſhere were ſome bones of one about 10 or 12 years of age; the 


Voir. H | tomb 
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tomb ſtood eaſt and weſt, the urn was found in the weſt end; ie 
was the ſmalleſt urn Mr. Nevil} had ever ſeen, but the cavity 
where in it lay was near five foot long, two foot and a half broad f 
and about the ſame depth; it was made up of fix coarſe flag. t. 
tones, viz. one on each fide, one at the head, another at the 
foot, one above, and one below; the bones were much waſted f 
and there were but few of them; whilſt Mr. Nævill ſtaid there |M= 
they opened three more, which were much larger than the fon 
mer; one of the three was near the center of the iſland, and thei"! 
largeſt of all; but all were alike made, there was no urn in am 
of them, and but bones in one, which was the largeſt ; the bong 
ſeemed to be thoſe of a man of an ordinary ſtature ; if there hal 
been any in the other two, they were conſumed: This ſeems vl 
have been a common burying place, there being ſo many of tha 
| Kind of tombs in it; — one may _ from thence, that 4 

that time they burnt ſome, and others they did not; becauf 
there was an urn found with burnt bones, and other bone 
unburnt. . 


There were three ſuch urns found in three ſmall ſtone chef 
under a great Karn, or heap of ſtones, near Banbridee in A 
county of Dozwne; the like urns were found near Omagh in th 2 

0 


county of Tyrone, in the like cheſts under two heaps of ſtones 
there was an urn found in a little ſandy hill near Cookſton, on th 


road to bi in the county of Tyrone; it was cover'd with be 
large rough lime - ſtone, which being remov'd, the urn was di la 
cover d in a hole, encompaſs'd with fix ſtones of equal ; bigne\l ur 
which form'd a hexagon, wherein the urn ſtood; the water th pe 
had fallen on the urn, from the lime- ſtone, or the air conden r 
ſing, had petrified, and made a ſtony cruſt on the out er 
thereof; there were ſome bones, and aſhes found in it : Mh. 
Dungannon in the ſame county, a ſervant of Mr. NeviIl's wot off 
ing in a ſand-pit near the town, ſtruck on an urn, the large pl: 
Mr. Nevill ever ſaw; it was found with the mouth downward N 
the bones and aſhes on a flat ftone, and the urn covering them bu 
it would have contained about three quarts, and had been het 


burnt in the fire than they commonly are; it had no ſtones abo 
it as the others had, but was buried in the earth about à fat 
under ground; as they dug the bank for ſand, the place whet 
the dead body was burnt was diſcover'd by the coals, and pier 
of bones, which were ;ſpread a great way, about a foot und 
ground: Near the ſame town there is a place call'd KI86meil 
1. e. toufy cell, or louſy burying- ground, where on the top of ti 
hill, are two circles of dry ſtone about 20 yards in my 
1 + teac 
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it each ; they meet on two ſides, and form the figure of 8, as it w es | 


ML Mr. Nevsl} ſu poſes when firſt form'd, they made a dry wall 
id for two diſtin&t burying-places, one for the men, the other for 
ug. che women; or rather two repoſitories for urns; one James 
the Hamilton upon meßios and entering within one of the cireles 
ted bound three urns in three ſeveral holes, ſet round with fix ſtones, 
and cover'd over with flat ones, and other ſtones thrown. on the 
for. op: On the ſame hill about 30 yards diſtance to the eaſtward of 
the bbeſe circles was found the altar, whereon they us'd to burn their 
am dead, overgrown with earth, and green ſod; this altar was 
on made of dry ſtone, eight foot long a four foot broad, the coals 
and bones were freſh among the ſtones, and the ſtones were 


which was likewiſe overgrown with earth and green ſod; upon 
in all that remained on the altar after burning; upon digging 
deep, the ſubſtance was all alike, black, and greaſy; it ha 


are found yearly, to ſhew that this was the method the Pagan 
of it, either by hiſtory, or tradition; in the county of Farma- 


heap of ſtones, the lower part of which is ſurrounded with very 
large ones ſtanding on end; under this heap were found ſome 
urns in ſtone coffins ; theſe he ſuppoſes were the urns of ſome 
perſons of diſtinction; the heap was very large, and the ſtones 
round it huge, and very numerous, ſo that it muſt have coſt a 


there might have been a battle there, and ſome of the chief 
officers who were kill'd, might have their bones interr'd in this 
place, and the army have made that great heap over them; Mr. 
Newil} had ſeen ſeveral ſuch heaps in [re/and, and he doubts not 
but that they are all monuments bo the dead. | 


An Account of a great Number of Urns dug up at North 
Elmham in Norfolk; by Mr. Le Neve, Phil. Tranſ. N- 
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Jie N the pariſh of Elmham, upwards of half a mile from the 
unc town, there is a cloſe call'd the Broom-cloſe, lying on the 
i weſt fide of the road from Elmban to Beetly; ſome labourers re- 


Pairing the fence on the ſouth ſide of the cloſe, in the bottom of 
the ditch accidentally pitch'd upon an urn; and digging on, 
H 2 b they 
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burnt with the fire; at the eaſt end of this altar there was a pit, 
opening which it was found to be the receiver, where they ſwept 
ringed the hill in a ſtreight line from the pit fo the bottom 
thereof; Mr. Newill adds one more he ſaw, beſides ſeveral that 
Triſþ uſed to bury their dead in, tho the people know nothing 


nagh upon a hill over Wattle- bridge, there has been a large 


great deal of pains to have brought them thither; or, perhaps 
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they found two or three more; upon a farther ſearch, and upon 


to a highway; as to the urns they are generally 


preſſing upon them, or the feet of horſes going over them, «ln 
P S upon gong 


lame; Mr. Le Neve opened ſeveral of them, and found in al 
of them a great many pieces of broken bones, ſome black with 
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digging firſt under the hedge, and afterwards farther into the 
cloſe, there were found large quantities of them, and ſeveral 
very near each other; in the compaſs of about a rood of land, 
1. e. a quarter of an acre, there were dug up near 120 urns ; the 
cloſe where they are found is high land, and this place the higheſt 
part of it; the ſoil is a ſharp gravel, and very arys and lies next 

of the {ame 
ſhape, but of very different ſizes; and their ſhape conformable 
to the repreſentations uſually exhibited in the deſcriptions” 
urns, viz. the bottom narrow, a little flatted, (and in ſome 
quite round) wider upwards, and the top contracted to a narroy 
mouth; the earth coarſe; the work rough, and uneven, bn 
generally well burnt ; ſome of them ſlightly wrought, and indented 
(exprefling very little {kill or care) and others plain: The fize i 
various; ſome containing a quart, ſome two, ſome three quartz 
and one unopened, which he ſuppoſed to contain a gallon: 'The 
pots are very tender, when they firſt come out of the ground 
and frequently ſuffer by the wounds of the ſpade; moſt of then 
are broken more or leſs in taking them up, and hardly any that 
Have not their mouths broken; of which ſeveral ſeemed to bt 
done, as they lay in the ground, by the weight of the earth 


appears by the broken pieces found a good way down among the 
earth; The urns are found at uncertain depths; ſome very neue. 
the ſurface, ſome two, ſome three ſpits deep, which is the 
deepeſt has been dug hitherto : The contents were generally the 


burning, others turned to aſhes, with ſome bits of coarſe glek do 
run, and ſticking to the bones; which whether it proceeded ** 
from any thing of that kind burnt with the body, or only the << 
ſandy earth vitriſied with the ſtrength of the fire, as he is apt by 
think, is uncertain ; beſides, he found ſome pieces of braſs, tha 
were run, others much burnt, and ſome untouch'd, with ſom: th 
pieces of iron, but effaced with ruſt in ſuch a manner, that iN 
was hard to determine their figure or uſe: Mr. Le Neve had fom: the 
knives, and other. odd things, but much corroded with ruſt; loo 
whilſt the braſs, which is not burnt to pieces, remain'd generally blo 
firm, and entire; there is one thing remarkable, viz. there wa ger 
found a great many ſmall nippers (ſuch as hairs are pulled ou one 
with) commonly of brats; and moſt of them fo entire, that tht 


edges were fall ſquare, and the ſſ ring as ſtrong as ever: As fo et 


coins 
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don coins, none were met with; he heard of two in the poſſeſſion of 
the a certain perſon of Eimbam; and he himſelf had one found in an 
urn, but very imperfect; what remained of the impreſſion, lobk'd 


ral lit doe | 
nd more like Britiſb than Roman; but by the ſhape of the coin, and 
the by the metal it thould be the latter, tho' it was not eaſy to deter- 
ef mine: As it is pretty certain, that the urns are Roman, and con- 


ſequently, that the quantity found of them muſt denote” a ſtation, 
or colony of that people; ſo he leaves others to determine the 
place, where that ſtation was. appointed; upon what occaſion, 
and at what time it might be planted there; | | 


lobſervations on Lough-Neigh in Ireland; by Mr. Nevill. 
: Phil. Tran. N? 337. p. 2604! J 5 

8 to Lough-Neigh; ſo much talk'd of for its changing wood 

Lk. intoiftone, Mr. Nevill affirms, that there is no fuch petrify- 
ing quality in that water; for, he ſaw ſeveral trees lying in the 
verge of the lough, ſome of which he believ'd had lain there 
ſome hundreds of years, which had been overturned by the 
lough's incroaching on the land; where large woods had grown; 
and ſeveral roots of huge trees were ſtanding in their proper 
places, where the water had ptevaiFd on'the land, aud no alte- 
ration in the wood at all; but it was firm and ſound, without 
any petrifaction: One Mr. Brownlow told Mr. Mvill, that he had 
ordered holly ſtakes to be driven into the ground within the 
verge of the Jough, ſome oſ which continued there ſeveral years, 
but that he found no alteration: Yet notwithſtanding all this, 


wood, found upon the ſtrand after great floods, and ſtorms of 
wind, that put the lough into a commotion; the waves break ing 
down the banks, incroaching om the land, and throwing down 
trees, by which means this fort of ſtones are diſcover d; and if 
erer they were wood, they were petrified by the earth, and not 
by the water; of which kind Mr. Nevill {aw ſeveral pieces, 
both large and ſmall, ſome reſembling oak, ſome aſh, and 

others holly with bark, grain and knots like wood: fo that an 

would be apt to judge by the naked eye, that it was wood, ti 
they came to try it: He had a piece about 16 inches long, that 
look d as if it had been a large chip cut out of the fide of an oak- 
block, with the bark on; and in cutting ſuch large chips, there 
generally happen ſome flaws, fo that the parts are ſeparated at 
one extremity, whilſt they remain firm at the other, which was 
the caſe in this chip, he could have rais'd ſeveral ſuch ſplinters 
of this chip, fore larger, and. ſome ſmaller; and when 7 
8 | rails d, 


there have been large quantities of ſuch ſort of ſtone, reſembling 
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the ſummer with ſieves, as they do herrings; in ſhape and big. 
very large bright ſcales, and they. eat well, when freſh ; theſe 


Harne 
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tais'd, they flapp'd down like a  fpring ; ſome of theſe ſtones il ., 
appear d at one extremity, as, if gotten. and decay d wood; but 
ee it, he found it as much ſtone, as any other pan 
elles n: ss 3 S190] 300 2 MEAS3% T6603 HOW CA SM 
-» Lough-Neigh is computed to be 24 miles long, and 12 miles iff m 
broad, and navigable from Charlemount to Portlenous, which ar 
is about 35 miles; it does nat abound with maby forts af filk, ily 
but thoſe it has are very got ſuch as ſalmon, trout, pile, a 
breame: roch, gels, and pollans, term'd by the 10 freſh 
water herrings, with whieh laſt it abounds; they catch them in 


neſs they reſemble very much the largeſt ſmelts, being full dt 


were ſuppoſed to be a fiſh peculiar to that lougzh; but Zougb. 
e idn, but vst in ſuch great plenty; thepitk 
generally caught, here in their cel. uets, when running to the ſea; 
io that Mr. Nevil} takes them tg be that fort of fiſh call'd ſhag, 
and that the. Jarge ones come from the ſea, as the falmon dg, 
and leave their ſpawn in the lough, which, when they. grow 
large, go to the ſea, and there come to their full growth; and 
this is confirmed by the ſalmon fiſhing at Colraine, where they 
catch ſeveral of the large ones going up to the lougb, there; 
one ſort of trout in Longh-Neagh very large; Mr. Nævill fav 
one that weighed 30 pounds; and the largeſt falmon he erer 
ſaw, weighed no more than 33 3; this ſort of trout the Iriſß call 
a Budag h. 1b 19Y 2: go: Bis. of pit; 36 3545 2M 
That there is ſome healing quality in the water of this lough 
1s certain; hut whether diffus'd thro all its parts, is nat 
Enownz there is a certain bay in it, call'd the fiſhing-bay ie 
about half à mile broad; it is bounded by the ſchool-lands dM .; 
Dungannon, hath a fine ſandy bottom, and not a peble in i q 
ſo that one may walk with ſafety and eaſe, from the ankle u m 
his chin, upon an eaſy declivity, at leaſt 300 yards before 4 
man {hall come to that depth; Mr. Nævill himſelf has been \, 
there ſeveral times, and he always obſerv'd, that as he walk ſt. 
the bottom changed from cold to warm, and from warm tf 12 
cold, and this in different ſpots thro the bay; ſeveral othenM d 
have made the ſame obſervation: The firſt occaſion of takig m 
notice of this bay for cure, was inthe reignof King Charles Il th 
viz. One Mr. Cuning ham's ſon had the Evil to ſuch a degree il es 
that it run upon him in eight or ten places; he had bee of 

touch'd by the King, and all imaginable means us'd for his re. 
covery, but all to no purpoſe; when all hopes of his recover) 
| | | 5 ; welt 
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were paſt, he was carried to the lough, where he was bath'd ; 


and in eight days time, bathing each day, all the ſores were 
dried up, and he was cur'd, and grew very healchy, married, 
got children, and liv'd nine or ten years after ; Upon ſo. re- 


markable a cure, ſeveral came there, who had running ſores, - 
I and were cur'd in a little time after; and ſick cattle are like- 


wiſe brought thither, and driven into the water for their cure ; 
and people believe they receive benefit by it; Mr. Nævill 
knows, that it dries up runningiſores, and cures the rheuma- 
tiſm by frequent bathing ; and drinking the water he was told 
will ſtop the flux; and he thinks it one of the pleaſanteſt 
bathing places he ever faw. © r ON To 
An Account of 8 Woman that had lain ſtie Duys cover d 
with Snow, without receiving any Nonriſhment, &c. by 
Mr. Bowdich. Phil. Tranſ. N* 337. p. 265. 


() NE Joanna Crippen of v a in Dorſet, a ſpinſter 
of yarn or worſted; going on the 24th. of January, be ing 
Chard market, to her maſters for work, and coming home with 
ſome of her neighbours, it happened to ſnow very hard, and 
very deep, ſo that ſhe was forced into a cottage for ſhelter ; 
but as they would not let her lodge there that night, ſhe was 


| obliged to proceed on her way home; but ſhe had not gone a 


quarter of a mile, before ſhe was obliged to lie down under a 
hedge 5 in which place ſhe lay from Monday evening about fix 
o'clock, till Sunday following about four in the afternoon; and 
then ſhe was Jiftovered by ſeveral of the neighbours, who 
went out with poles, ſhovels, Oc. to ſearch for her, and at 
length found her buried in four foot deep of, ſnow, or there- 
abouts ; one of the men thruſting at her with his pole, found 


ſhe was there, and alive, and upon opening the ſnow, ſhe im- 


mediately ſpoke, and beg'd he would not poot her, as ſhe 
termed it, too hard; for, ſhe was almoft naked; and ſome 
women coming to take her forth, they found her without 


ſtockings, or ſhoes, an old whittle about her ſhoulders, with a 


large thole in it, which ſhe had eat thro'; the ſnow melting 
down upon her ſhe drank to quench her thirſt; ſhe had a 
mortification on one of her great toes; was very ſenfible at 
the firſt taking out, and ſtill continued fo; and ſhe knew 
every body perfectly well; and yet ſhe had taken no manner 
of food all the time of her being in the ſnow. = = 
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thenuſe X X 630 feet, the declivity pretty uniform from 


and gravel, but more clayey: On Tyeſday the 10th of Marti 
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An Asccbunt 'of the ſubſiding of part of a Hill near Cloghali 
in Ireland; by Joh Biſhop 25 Clogher. Phil. Tran 1 
Ne 337. P. 267. | | | "4 * by 5 

ET ST Plate II. Fig. 7. repreſent part of the ridge of - 
hill, gradually riſing from S to E for near half a mile; and 

S TWO the north fide of the. hill, with a declivity from 8 ty 

U and from T to W; the perpendicular height at X to the 

plane of the bottom at Y 150 — and the ſlopꝰd line or 7 

to 


L, and from L to Y confiderably ſteeper, the bank A EE 
overgrown with ſhrubby wood; all the ground on the fide. d 
the hill being firm, green and arable, of a mix'd ſoil, clay 


1712-13. in the morning the people obſerv'd a crack or rent in 
the ground like a furrow made by a plough, going round fron 
A by-BC to D; they imputed this to what they call a thun 
der bolt, becauſe there had been thunder and lightning a 
Monday night; but on Tieſday evening a hideous dull noiff 
rais'd their curioſity; and they obſerv'd, that the whole ſpace 
AB CD, containing about three Triſp (i. e. 4 and 5 Engl, 
acres had been all day in a gentle motion; and the noiſe con 
tinued all night, occaſion'd by the rubbing of buſhes, tearing 
of roots, rending and . tumbling of the earth; the motio 
ceas'd on Wedneſday afternoon, when they obſerv'd, that the 
buſhes on the bank EF were remov'd, ſome ſtanding, and 
others overthrown, to the plain meadow Ly; the green ground 
above E F, when it come to the top of the ſteep part at BY 
rent with hideous chaſms, 10, 15, or 20 foot deep, and tumb- 
led down in rolls, of a yard or two thick, and fo or 20 yard 
long, and broad; not unlike a, ſmooth water breaking over! 
cataract, and tumbling in waves below; there was a precipict 
at the top Xx 65 feet perpendicular height, forming the {lp 
ing line Xx 126 feet; the ground from x to L, was made 
more level, the, whole perpendicular height of & not exceed 01 
ing the plane of L above zo feet; but the ground at L in te ing 
whole line from E to E was mounted above 20 foot higher that 
the unmov'd ground on either fide at E and F; and the 
Height of Labore the plane of y is 55 feet: There was! 
ditch HI went croſs the ground, which being broken off 4 
99 was remov'd, together with the moving part, 34 feet lower 
down than the unmoveable part; but at the bottom y it wil 
tumbled 60 feet over the plain meadow; the breadth - the 

- | 85 ttom 


#1 
RO Y AL SOelE Tx. 3 


bottom ab was 400 feet, and at cd about 300: The whole 
ace of the precipice X x 1s of a blue clay, mix'd with ſeveral 
ittle blue ſtones; the metal, when dry, is very hard, but 
| pon any rain ſoftens to a kind of mortar, without the degree 
f roughneis and ſtiffneſs that is natural to clays; it is very 


and ke that gravel or ſand (as they call it) which is ſome what of 


3 ul grey marly nature, and with which they ſo much improve 
he plow'd land in Jreland: About x there are chaſms, or gap 
nes full of water, which make a rill down the Hiatas BE A, 


rom a well dug to a leſs depth; tho' the biſhop was told, that 


e M here were holes in the higher mountains, that receiv'd water 
clay ndcr ground, yet he could find no ſuch thing, nor any ſymp- 
noms of a current under ground, either where it enters or riſes, 


all the neighbouring ground for ſome miles; it ſeemed to 
im that there had been no vacuity under ground to receive 
he ſubſiding earth; for, what the bank E LF 18 rats'd higher, 
d what is tumbled down to the plain 45 may very well 
Wompenſate the fubfiding at the precipice X x. 

It is to be oblerv'd, that before the rupture, the declivity 
om X to L was not altogether uniform, but was hollower 
here x is now than the neighbouring parts; it might have 
een, by the deſcription he had from the people, 10 foot deep 
the middle, and 100 foot diameter; and they have a tradi- 
on, that this was occaſioned by a ſubſiding before the wars 
1641, the oldeſt Epocha the native Triſh know: It lies in the 
nds of Slat-beg, two Engliſh miles ſouth weſt of Clozher : 
he Biſhop diligently enquired of the neighbours, if they 
It any ſhocks, or indications of an earthquake, but he did 
dt find the leaſt appearance of any: They imputed it to 
e great and conſtant rains they had had the preceeding har- 


ound; but he cannot conjecture after what manner they 
140 ould produce this effect; for, it is im poſſible any water 
cel-{Would frand on the ground, or in the neighbouring parts, it 
the ing all on the declivity of the hill, 
that | £ 
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hut in no greater quantity than might have been expected 


| and winter, which had ſoaked, and ſteeped all the 
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An Account of ſome Ancient Trampets, and other Pieces of 
Antiquiry, found in the County of Tyrone in Ireland ; bj 
Mr. Nevill. Phil. Tranſ. N“ 339. p. 250. 
T HERE were eight trumpets found together in th 
lower barony of Dungannon in the county of Tyrone 
four of them were of one make, and four of another, they 
were of caſt braſs, of the thickneſs of an Engl;/* half crown 
Plate II. Fig. 8. repreſents a trumpet 24 inches long, accordf 
ing to the turn, or arch it forms, and it is three inches in diam 
ter at the large extremity, and ſolid for about two inches at thi 
fmall extremity, with a loop at top to hang it by, and anothe 
Joop between the ſolid part, and the mouth-plece; the moyt 
Miece-is oval, five inches from the ſolid extremity, an inch and} 
| mT and an inch wide; its ſides are ſmooth, round, and eve 
caſy for a man's lips, but it will not yield any ſound by blaſty 
blowing, as a hom does, but by tooting it will; one may nal 
. voice in it to the higheſt pitch, and bring it to the lo 
bals. 
Fig. 9. is a trumpet 26 inches long, an inch wide at the ſmi 
extremity, and three inches at the other ; but ſeems to be in 
rfe& for want of a mouth- piece; the ſmall end ſeems to 
itted to receive one; on the 9427s at 4 there is a hole, and an 
ther under the moulding at 5; the firſt Mr. Nævill ſuppoſes y 
for 8 the mouth- piece, the ſecond for ſtopping, or ope 
ing with the finger to alter the ſound at pleaſure; but as 1! 
now, it cannot be ſounded ; for, it is noways fitted for the mou 
it being thin, and ſharp, as appears by the figure. 
Mr. Nævill could not find in any Triſh ſtory, or by traditi 
any account of this ſort of trumpet, nor indeed, of any othe 
from whence he gathers they are of great antiquity ; for, had th 
been of uſe at, or ſince the firit of the Engliſb conqueſts, the 
would have been ſoine hints of them; and, therefore, Mr. Ne 
concludes they were uſed when the country was Pagan; not! 
military affairs, but by their prieſts at their funeral rites, wh 
they buried their dead, and bore a part with thoſe who cried 
thoſe funerals, or made an howling fort of a noiſe, called byt 
natives corrannech, which is uſed among them to this day. 
Fig. 19. repreſents an inſtrument of fine gold; but what to 
it, or what its uſe Mr. Nævill could not determine; there 
five of them found in different places, three of which Mr. Nen 
taw; one was found near Coot-Hill in cleanſing a ditch, und 


me fide of a large ſtone, that was one of three placed io! 
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form of a triangle; whether ſet in this form, as a mark to find 
this thing when hid, or whether for any other uſe, he could not 
conjecture; but he has ſeen ſtones in ſeveral parts of Treland ſet 
in this order; there were ſome other pieces of gold found with 
this; one he was informed, ſomewhat reſembled a ſcepter, about 
13 inches long, and another was round like a large medal, as 
thick as two crown pieces, and as broad as the palm of a man's 
band, with odd characters on it; the beauty and colour of the 
piece of go 1 by the figure ſurpaſſed any Mr. Neu ii 
erer law; ĩt been caſt, and not wrought with the hammer; 
the two cones were two inches in diameter each, and two inches 
aſunder from each other; the bow, or handle was made like an 
arch, about 4 of an inch thick; the handle was round, taper- 
ing towards both extremities, where it was fixed to both the 
cones; the goldſmith that procured it told Mr. Nevill, that 
when he had wrought part of it, he could not bring the gold to 
the right colour again, tho? it was in fineneſs equal to ſtandard 
this Mr. Nevill - <2 could be no ornament for the body ; 
perhaps it might be for ſome religious uſes; but whether Popiſt, 
or Pagan — others to determine. 5 


As Account à Perſon who had a new Set of Teeth after 
8 Tears of Aze, with Obſervations on the Virtues and 
Properties of Sugar; by Dr. Slare. Phil. Tranſ. N“ 3375. 
Fan os : 
R. Slare's grand-father, of an old Engliſo family in Ned- 
fordfpire, made it his daily practice to lick, or take up 
as much ſugar, as his butter ſpread upon bread would receive, 
for his conſtant breakfaſt, unleſs ſometimes he happened to ex- 
change it for haney ; be frequently ſweetned his ale and beer 
with ſugar; he had ſugar put to all the ſauces he uſed with his 
meat; at 80 years of age he had all his teeth in his mouth, 
ſtrong and firm; he never had any pain, or ſoreneſs in his gums, 
or teeth, and never refuſed the hardeſt cruſt ; in his 82 year, one 
of his teeth dropped out, and ſoon after a ſecond, which was 


one of the fore-teeth ; he bid the Dr. feel the cavity, where he 


firuck his nail upon a bone: In ſhort, all his teeth dropped out 
in two or three years, and young ones filled up their room, and 
he had a new ſet quite round; his hair, from a very white co- 
Jour, became much darker ; he continued in good health, and 
ſtrength, without any diſeaſe, and died in the 99 or 100 year 
of r age, of a Pletbora, as the Dr. conjectures, for want of 

eeding. ; | 
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This made the Dr. vindicate ſugar, and ſhew the unjuſt cha. 
racter given of ſugar by the famous Dr. Milli, who chiban 
with a corrofive quality, as bad as Agua fortis, which he calli 
Agua f'yzia; Dr. Hare examined it, and found the charge uni 
juſt, and that ſugar contained no more pernicious Tubſtance in 
than milk, honey, Manna, nay even bread itſellft. 
Fig. 11. reprefcnts the form of the cryſtals,” or ſalts of ſugh, 
with two bates oppoſite, equal, and parallel, the other are pa. 
Fig. 12. repreſents the baſis of the preceedin Fi „ 
The difficulty of ſhewing the figure, that ſugar natural) 
ſhoots into, lies in this, to wit, that all other ſalts ſhoot, or cry: 
ſtallize, and make their figure in a cool place; whereas, ſugat 
will cryſtallize only In a hot ſtove, and is more apt to be com: 
. and not to ſhew its true primitive texture; thus it 
appens to ſnow, which in its true ſimple ſhape is an hexagon; 
but it cannot always be diſcovered ſingle; this is ſtill more ealy 
to be accounted for than ſnow; and the Dr. has been able t 
pitch upon ſuch parcels of ſugar candy, as repreſented by Pig. 1. 
and which is a priſm. The Dr. never queſtioned; but that it 
was a true fait, having all the properties of one. 6 


Remarks on an undeſcribed Plant, and other Obſervations i 
Wales; by Mr. Lhwyd. Phil. Tranſ. Ne 337. p. 275. 


* 
ov 


3 LATE I. Fig. 1. repreſents a remarkable ſea plant, met 
with in dredging for oifters near Zhan Danwe in Mei ri. 
mudbſbire; the whole plant is of a ſtraw colour, and much bf 
the ſame bigneſs with the figure. The ſtems are hollow, and 
replete with a kind of thick reddiſh liquor, rather reſembling 
blood, or gore, than the juice of a plant; infomuch, that 
ſeems referable to the Zoophyts: Upon preſſing theſe ſtems it 
the bottom between your fingers, the red liquor is forced up, and 
cauſes the drooping flowers, or ſeed-veſſels to mount ere&, 
We diicovered a fort of marble in that county, which, when 
poliſhed, repreſents a number of ſmall oranges cut acroſs ; the 
reaſon of which is a vaſt number of Porus or Alcyoniur ſtuck 
rhro* the ſtone; this might ſerve very well for inlaying work, as 
tables, windows, cabinets, cloſets, c. and would make curious 
ſalt-ellers. | | ee 291 en 
Wales affords a good deal of allum and copperas; particu- | 
Jarly, Pembrokefv;re, and Caermarthenſhire for the former, and k 
Mei riomdiiir for copperas, where Mr. Lbavyd law a large | 
Ein of Pyrizes ſtrongly impregnated. 72 - 
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Aicoant of u ſcirrbous Tumour, \intiuded in 4 Cyſtis; by 
Mr. Richard Ruſſel. Phil. Tranſ. N“ 337. p. 26. 
AUguſt the 18. 1773, Mr. Ruſſel was ſent for to one Mrs: 


y a fever; which, from her cough, ſharp pain under her breaſt, 
nd other ſymptorns was judged pleuretic; but upon a diſcharge 
rom her breaſt of a thin Srum or gleet, all ſymptoms vaniſhed : 
ſhen Mr. Ruſſel ſaw her firſt, the liquor was diſcharged by a 
mall pin-hole near the Papilla, and was little more than would 
ave wet a handkerchief fourfold; upon examining the breaſt 


d twiſted out with it a matter reſembling ſaw-duſt, or bran, 
ixed with hair: Upon lay ing open the breaſt, he ſeparated a 
yſtic tumour, which weighed eight ounces, and contained a 
olid matter like the above-mentioned, mixed with a ſubſtance 

embling hair: Upon enquiring into the manner of this tu- 
nor's riſe, the patient told him, that 38 years before, ſhe had 
eceived a contuſion in that breaſt by a fall from a horſe, which 
as attended with great pain, and fluxion; inſomuch, that the 
eins of her breaſt appeared varicoſe, and turgid, as in a ean- 
er; but her pain ceaſing, they ſunk and left an indolent tamour 
her breaſt, ſuppoſed. by her ſurgeon to be a true Sczrrbus 


ithout pain; encreafing very little in bulk, but obſtructed in 
ch a manner, that ſhe could not nurſe her child with that 
reaſt: The tunic was pretty thick, nouriſhed with very ſmall 
eſſels, but had formed a Kirrhus of the glands it adhered to, 
teeping up a diſtenſion of parts, till there was a coheſion of 
heir membranes, and veſſels: Mr. Rusſſal doubts not, but that 
bis was a body of diſeaſed glands, which had ſuffered a colli- 
uation by ſome extravaſated fluid, and that the membrane of 
e tumour was their proper tunic. c. 15155 
After this manner all our tunicated tumours ſeem. to be 
ormed; for, when an obſtruction proceeds to extravaſation, there 
a liquor poured out, which conſiſts of ſuch particles, that by 
egrees make à colliquation of the glandulous fleſh, which is 
ot very ſenſi ble of pain ; aud by degrees the Capſula becomes 
iſtended with a matter of a very different conſiſtence, which 
wes the name to the tumour, either Stenroma, Atheroma, or 
Heliceris: Thus pour oil of olives upon ſpirit of nitre, and 
our oil firſt becomes a little hardened, then of the colour, and 
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Smith at Lewis in Suſſex, who had been brought very low 


e found a large tumbur, that Jay deep, yielding to his fingers, 
nd paſting Iike dough; he ſearched the abſceſs with his probe, 


nce which time it always CORES in the ſame ſtare, 
: 


con- 
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conſiſtence of marrow, till by degrees it is hardened into a whig 
fat, reſembling that of animals: The poſtibility of this call; 
quation, and digeſtion. we: may the more eaſily be induced 9 
believe, if we confider, how often we find the glands of the 2% 
cerg petrified, without any degree of pain, or the membraney 
any meaſure deſtroyed; the truth of which, every one, conve 
fant with the digection of morbid bodies, muſt have obſeryed. 


Ae Account of a art of Marble diſcovered in the Coun 
of . Farmarcagh, «2 Ireland; G3 Mr. Nevill. Phil, Tra 


, 


Lb 
by R. New/l} diſcovered a marble quarry in the mountains; þ 
lies on the north ſide of Calcagh in the pariſh of Ae. 
Her, and county of Farmanagh; there ate marble rocks, 50 wliiou 
60 ſeet of perpendicular height, laid bare by ſubterraneous i 
vers, Which by degrees have waſhed away the earth, and lou 
ſtones; there are feveral large pits fallen in on the ſides of th 
great mountain; ſæveral of them in a ſinall compaſs of grou 
fo that it: is dangerous trayelling near them; there are. ſeven 
caves formed, ſome very large, whoſe ſides, and arches. are 
marble; tome of a liver-ealoar, variegated. with white in {eve 
little figures; ſome of. a light blue, variegated with white; Mr 
he could find no entire white or black amongſt them. 


marks on the Plague ar Copenhagen in 1711; H Mr. Chan; 
Wee berlayne. Phil. Tranſ. Ne 347. p. 279. n 
F* HIS diſtemper began to ſhew itſelf 'firſt in this ci 2. 
1 about the beginning of Zuly 17113 it increaſed till 1h 
beginning of September; aſter which it decreaſed by little a 
lirtle to the end of the year, at which time it totally ceaſed: 
appears, that before this diſtemper there were about 60, ooo 10 
in Copen hagen; whence they infer, that there is born em 
xcar, about 2000, and that there dies nearly the ſame num 
which multiplied by 30 makes 6, oco: In the fix months ti 
diſtemper continued, it is computed it carried off about 2 50 
fouls ; it is true, that the public liſts reckon but 22,535; bu wet 
is agreed by all, that in the laſt week of Auguſt, and the tu val 
Krlt weeks of September, each carried off upwards of 230 
ſouls; beſides a great many that died, of which no notice i ces 
taken: Almoſt the very fame happened two years before i 
Dantsick: where before the plague broke out, there dig 
weekly from 4; to 56 ; but the number of the dead increaſed 
degrees to the beginning of Seprember ; fo that in the firſt wi 
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while that month there died 2205 fouls, in the ſecond week 2090, 
a in the third 2075; after which the mortality decreaſed to 
he end of the year. HO EE 307 L441 BALL 
It is obſervable, 1. That there were ſome houſes which eſcaped 
e infection; but that there were few, where ic did not carry off 
re than one or two perſons; and that there were ſeveral, in 
hich it did not leave a foul alive. 2. That generally ſj aking, 
his diſtemper was moſt fatal to the meaner fort of Na there 
carce dying any perſon of note; but dn the contrary a great num- 
er of the poor; which may be attributed to ſeveral eauſes; the 
irſt and moſt general cauſe is their naſty manner of living; the 
cond is, that this fort of people live very cloſe together, and 
eaped, as it were upon each other; ſo that ſometimes there are 
our families in one room; the third is the fooliſh curiofity they 
ave of ſeeing the dead bodies; and fourthly, a great many of 
em are fo bigotted to the Turkiſb notion of fate, that they lay, 
fit pleaſes God T ſhould die of this diſtemper, I ſhall not eſ- 
ape it; and if it be his pleaſure that I ſhall live, I cannot die; 
ind upon this notion they go abroad every where, and ſp catch 
he inſect ion; there are ſome of them alfo, that make no ſeruple 
of lying in the ſame beds, where othets have died: The three 
ſorts of trades of which there died moſt, were coffin-makers 
which took meaſure of the dead bodies) ſurgeons and ſhoe-ma- 
kers: The care that was taken, and the medicines that were us'd 
did confiderable fervice; Mr. Chamberlayne was told that The- 
riaca did little good; and they alto oblerved the tame thing at 
Dantzicl. | : to | 


Se Anatomical Obſervations; by Mr. Cheſelden. Phil. 
| Tranſ. N“ 337. p. 281. | . 


P LATE III. Fig. 2. ſhews the beginning of the Aorta, or 
great artery, from the heart of a woman who died of a 
droply; A the Aorta; BB two chalk. ſtones which poſſeſſrd 
the place of the ſemi- lunar valves: The left ventricle of the 
heart was dilated to twice its natural magnitude; theſe ſtunes 
were ſuppoted to have occaſioned the dropſy, by obſtructing the 
valves, and hindering a regular diſtribution of the blodd. 
Fig. 3. ſhews a bone extracted from the Falx, or firſt pro- 
ary of the dura Mater of a man, who died of violent head- 
aches, _— [EY . b 
Fig. 4. ſhews a bone taken from between the ventricles of the 
heart of a man who died hydropical and tabid ; in this ſubjest 
the whole Pęricardium adhered to the heart. 4 ö 
Fig. 


In which he found that part of the nerves, which is within 


Vieſpertilionis, the outer extremities being connected to the 
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Fig. 5. ſhews the optic nerves, the right nerve being waſte 
and diſcoloured; both the eyes appeared to be very good; 
Mr, Cheſelden had not an opportunity of enquiring into the c 
of this perſon; but he ſuppoſes it muſt have been a Gutta | fare 
He opened another eye of a man, who died of that diſtempe, 


Cranium, cruſhed. flat by the anterior lobes of the brain, the 
ventricles being full of Zympha. 2 | 
Fig. 6. repreſents three ſpleens taken from one ſubject. 

Fig. 5. two ſpleens taken from a man. | 

Fig. 8. two ſpleens taken from a woman. W 

It is to be obſerved, that in all theſe three caſes of the ſpleen 
each had proper veſſels, but the arteries only are there rep 
ſented; and that the ſpleens in each ſubject taken togeche 
were but equal in magnitude to the one we uſually meet wk 

A heart, with the Vena Azygos inſerted into the right auricl; 
and the deſcending Cava coming round the bafis of the hear, 
above the Aorta and pulmonary veſſels, to enter the auricle at the 
lower part with the aſcending Cava. 4 
An ureter double two thirds of its length, next the kidney, 
and diſtended by ſtones paſſing thro! it. 1 

The Tubæ Fallepiane impermeable, and without the Alt 


An Account of a contagious Diſtemper, ſeizing the black Caith 
iu the Venetian Territories, and eſpecially about Padua; . 
Dr. Bernard Ramazzini. Phil. Tranſ. Ne 338. p. 46. 


ABOUT the year 1716-17, ſuch a violent contagion had 
ſeized the black cattle, as like an increaſing fire, could nei 

ther be extingutſhed nor ſtopped by any human means: It firſ 
began to be obſerved a little in Agro Vincentino, but ſoon dil 
covered itſelf more openly in the country, ſpreading every way, 
even to the very ſuburbs of Padua, with a terrible deſtruction dq 
cows and oxen : It was allo taken notice of in ſeveral places i 
Germany: On this diſtemper Dr. Ramazz#ni made a particular 
diſſertation; wherein he enquired into its - cauſes, and ſhewed 
what remedies might be — to put a ſtop to its violent courſe. 
It was ſufficiently evident, that this diſtemper in the cow kind 
was a true fever, from the following ſymptoms; as a coldnels 
rigor, and a ſtanding up of the hair, which was ſoon ſucceeded 
by a violent ſharp burning, with a quick pulſe; that this fere! 


was maliguant, mortal, and peſtilential, its concomitant ſymp 
tons 
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ons plainly Thewed ]; ſuch as great uneaſineſs, with a difficulty 


f breathing, nee, with a fort of ſnorting; and at the 
beginning a kind of Supor, and drowſineſs, a continnal flux of 
. — ſcented matter from the noſe and mouth, and a very ſc- 


id dung, ſometimes with blood ; all rum ination ceaſed, and puſ- 


ling the ſmall pox; they generally died about the fifth or ſeventh 
day, very few of them eſcaping: Dr. Rammazzini deduces this 
Pilk:mper from à contagtous original; he tells us, that out of a 
reat drove, ſuch as the merchants bring yearly into 7raly out of 


raggle from the reſt, and to be left behind, which a cow-herd 
nding, brought to a farm belonging to Count Boromeo, canon of 
Padua ; this beaſt infected all the cows and oxen of the place, 
here it was taken in, with the ſame diſtemper it laboured 
nder itſelf; of which they all died in a few days, excepting one 
ly, that had a rowel put into its neck. 0 

le is no ſurprifing thing, therefore, if from the Efluvia (like 
n atmoſphere, proceeding from the fick cattle) of thoſe that were 
lead, and jfrom the cow-houſes, and paſtures where they were 
ed, and by that means infected, and chiefly from the cloaths of the 
ow-herds themſelves, this infection falling upon a proper ſubject, 
hould diffuſe itſelf ſo much: When, therefore, this ſubtile vene- 
nous exhalation happens to meet with any of the cow-kind, 
dining itſelf with the ſerous juices and animal ſpirits, whilſt it 
8 carried all over the body, it diſorders the natural confiltence of 


nd the neceflary ſecretions ſtopped; for Dr. Ramaxgini aftirms, 


at this poiſon is of that kind, which rather fixes, and coagu- 
Art iMates, than diſſolves the blood; as appeared not only from the 
dil bove. mentioned ſymptoms, 2 the diſtemper, but 
wa), hat upon opening the dead carcaſſes, whilſt ſtill hot, little or no 
on iÞlood run out; VVV | 1 
ar In the dead bodies of all the cattle, it was particularly obſerv'd 
ular 


hat in the Onaſus, or paunch there was found, a hard, compact 


wel Body, firmly adhering to its coats, oh a large bulk, and an into- 
11 zrable ſtench ; in other parts, as in the brain, Iungs, Oc. there 
in 


ere ſeveral Hydatides, and large bladders filled only with wind, 


nels Which being opened, emitted a noitome ſtench; there were alſo 
eded Wilcers at the root of the tongue, and bladders filled with a 
eve NPerum on its fides: Tat hard and compact body reſembling 
'MP-Whalk, in the Omaſus, the Dr. takes to be the ſirſt effect of the 


| Vor. VI. 2 


K con- 


ules broke out all over the body on the fifth or ſixth day, reſem- 


almatia and the bordering countries, one beaſt happened to 


he blood, and corrupts the ferments of the Viſcera; whence it 
ollows, that the natural functions of the Ys/cera are vitiated, 
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; contagious Nfiaſma; the infection was not catched from thy 


burning on both fides of the neck with a broad, red-hot Iron, 


als; and from the vegetable kingdom three ounces of jeſuit's bark; 


= given in 4 or 5 doſes, which is to be done in the beginning of th 


off the walls; as alſo care to be taken of their food, that it k 
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air, provided due care was taken in burying the dead bodies. 
As for the cure of this diſtemper; he recommended bleeding, 


making holes in the ears with a round iron, and putting the roh 
of hellebore into the hole, a rowel, or ſeton, in the dew-laps un. 
der the chin; he alſo ordered the tongue and palate to be oſten 
waſhed and rubbed with vinegar, and falt : As for the pharmy. 
ceutical part, he recommended alexipharmics, and ſpecitic cord; 


infuſed in 10 or 12 pints of cordial water, or ſmall wine, to be 


fever, when the beaſt begins to be fick z from the animal King 
dom, two drachms of Sperma Ceti, diffolved in warm wine; 
from the mineral kingdom, Antimonium diaphoreticum; again 
breeding of worms, an infufion of quickfilver, or Petroleu 
and milk to be given; and laſtly, as to the food, he recommend 
drinks made wirh barley, or wheat flower, or bread, like a pt 
fan, freſh, ſweet hay made in May, and macerated in fair- water 
in the mean time the cattle to be kept in a warm place, an 
cloathed, that they. may be expoſed as little as poflible to the 
cold air; fumigations to be daily made with juniper- berria 
Galbanum, &c. in the cow-houſes: As to prevention, the Ir 
enjoined care in cleanſing the ſtalls, and ſcraping the cruſt fron 


good; the hay or ſtraw not ſpoiled « rain in the making, au 
he judges, that their food ought to be but ſparing ; he recon 
mended alſo friction, rubbing and currying, not only with th 
hand, but with a curry-comb and bruſh, with ſetons under tie 
chin, made with a hot iron run thro' the part, and kept open with 
a rope put thro! it. | | v7, 
Recipe Veronicæ, Pulmonariæ, Hyſopi, ſcordii ana M. it 
Rad. Ariſtolochiæ rotundæ, Gentiane, Angelice, Peraſitidi 
Tormentillæ, Carlinæ ana unc. iz. Bac. Laurs & PFunipers at 
unc. 12. Miſce, fiat Puluis. 0 | 
Bleed the cow, and give her every morning for three or fo 
mornings, an ounce of this powder in warm beer, with a hom 
If the cow's illneſs continue, after intermitting of two or the: 
days, repeat the medicine for three or four days more, 
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new Mar bod — making . rithms, and vice verſa, fe 
eſpo 


finding the Number corr. to 4 Number given, 11 
Help of the following Table,; 5 My Mr. John Long. 
Tranſ. Ne 339. P. 32. 
1 Nat. Num. KH Log. Nat. Num. 
7. 943232347 o, O09 |1.00207447 5 
6. 39957 3445} 0,0008 [1.00184,3766] 
5.011872336 | ,0007 {1 001613109} 
3.981071706 ©0,0006 17-001 382506 
3. 162277660 ©,0005 II. 001151956 
2. 5118864324 [o,0004 I. 009214500 
11.99 5262315 O, 0003 [1 91015 
1. 584893193 ,0002 2 g 000460623 
1. 258925412 ,0001 [1.00023028 5 
1.230268771 ,00009 I. 00207254 
1. 202264435 Jo, OOOO08 1. 000184224 
. 174897555 o, 0007 1.000161194 
1.14815 621, o, 1.000138 165 
1. 122018454 ©,0000F5 1. 000115136 
1.096478 196 o I.000092106 
1.07 1519305 0,00003 [1.000069080 
1.047 128 548 ©,00002 [1.000046053 
11.023292992] {0,00001 I. 0023026 
I1,020939484, o, OOOOOꝙ I.000020724, 
81.018 591 388 ©,000008|[1.0000184,21 
1,016248694 Jj0,000007[1.000016118 
[1.013911386] [o,000006[1.000013816 
1.011579454| (0,000005 1. 000011513 
o, O41. 092 52886 ©,0000041T.000009210 
0, 03 1.00693 1669 ©,000003|1.000006908 
O, O02 I. 0046 15794 ©,000002[1.00000460 5 
92001 1 23093 ©,000001]1 .0000023021 
K 2 Log. 
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in the table, viz. 1.000046053, the quotient is 1.00002 3015 


the charaCtreriſtic, then over again 
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| Log. 8 Nat. Num. | "> Log. | 5 . Nat. Num. 3 

o, OOO. OOOO 5 1.00000020]Þh: 
©,0000008|T.000001842}  JO,00000008[T.0000001 56, 
©,0000007[1.000001611 Fo,00000007]1.000000161M8"" 


©,0000006|1.000001381ſ j0,909000906[1.00000013 


©,00C0005[1,000001151} . [o,00000005 [1.000000115B, , 
©,0000004(1.00000092T1]  0,00000004{[1.00000009188 a1 
o, 000003. 0000059 {0,00900003|r.00000006|h t 
©,0000002|1.000000460] 0,00000002[1.000000048 
O,0000001 }1.0000002Z0t  P[OOOCOOOO T]T.COOODOOO?] an 
mmm nn ——_- 


F HIS table Mr. Long ſometimes. made uſe of, for findin 

the logarithm of any number propoſed, and vice rs 

for inſtance, ſuppoſe you would find the logarithm. of 2000, lod 
in the firſt claſs of the table (the whole table confifting of eig 
claſſes) for the next leſs to 2, which is, 1.995262315, and again 
It 1s 3, which conſequently is the firſt figure of the Jogazithi 
ſought; again, dividing the number propoſed 2, by 1.99526231 
the number found in the table, the quotient is 1.002 37446) 
which being looked for in the ſecond claſs. of the table, and fin 
ing neither its equal, nor a leſſer, add o to the part of the logs 
rithm before found, and look for the ſaid quotient 1.002 37440 
In the third claſs, where the next leſs is 1002 305238, and 
againſt it is 1, to be added to the part of the logarithm alJread 
Found, and dividing the quotient 1.002 37446) by 1. 02 30520 
Jaſt found in the table, the quotient is 1.000069070, which being 
Jought for in the fourth claſs gives o, but being ſought for in the 
fifth claſs gives 2, ta be added to the part of the logarithm already 
found; and dividing the laſt quotient, by. the number laſt found 


which being ſought in the fixth claſs, gives 9. to the part of th 
logarithm already found; and dividing the laſt quotient by th 
new diviſor, viz. 1.000002072, the quotient is 1.000000214 
which being greater than 1.00000x 15, ſhews that the logarithn 
already found, viz. 3.3010299 is leſs than the truth by mon 
than half an unit; wherefore, adding 1, you have Briggs log 
rithm of 2000, vis. 3.30 10300. | 
If any logarithm be given, oppoſe 3.30 10300, throw awaf 
. 0. 30 
you have in their reſpective clafles, 1995262315 0 
8 | VV 1.092} 


1 27 on im # 4% © | * 
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. 202 3052 38 . .O I . ©O0069080 4 O's 0 which multiplied 
ontinually, into each other, the product 1s 2. 00000001 9966, 
hich, by reaſon the characteriſtic is 3, becomes 2000 :0000199 
6, £6. that is, 2000, the natural number deſir d: The me- 
od by which this table is framed, is plain from the uſe of 


It is obvious, that theſe claſſes of numbers are no other than 
> many ſcales of mean proportionals ; in the firſt claſs between 
and 10; ſo that the laſt number thereof, vi2.-2. 258925412 
the tenth root of 10, and the reſt aſcending in order are 
e powers thereof; ſo in the ſecond claſs, the laſt number 
03292992 is the hundredth root of 10, and the reſt in the 
me manner are powers thereof; ſo T. O02 305238 in the third 
laſs is the tenth root of the laſt of the ſecond, and the reſt its 
lowers, Se. Or which is all one, each number in xhe pre- 
eding claſs is the tenth power of the correſponding number in 
e next following claſs; whence it is plain, that to conſtruct 
eſe tables, no more than one extraction of the fifth, or ſur- 
lid root for each claſs is requifite, the reſt of the work being 
one by the common rules of arithmetic; and for extracting 
he fifth root, you will find more than one very compen- 
ious rule in Phil. Tranſ. N* 210: The proceſs is exactly the 
verſe of Mr. Briggss doctrine in Cap. 12. of his Ayithmet. 
ogarithmica of Ulacq's edition; and had he been appris'd 
ercof, it would have greatly eas d the labour of deducing the 
dearithms of the firſt prime numbers, which appear to have 


8 


oſt him ſo much pain. ig | 
icroſcopical Obſervations on the Fibres of the Muſcles; by 

M. Leewenhoeck. . Phil. Tranſ. N“ 339. p. 5. 
2 M. Leewenhveck's obſervations on the membranes, with 


J which the fibrils of the muſcles appear to be encompaſs d 
Noth in the fleſh of a whale, cod-fiſh, Eimon and ſmelt, and 


9 Iſo in that of an ox down to a mouſe, the appearance is the 
Fuß me in all: Upon viewing thro' a microſcope à ſmall. piece 
a * fwhale fleſh cut off near the tail of the fiſh, M. Zeewenboeck 
1thn | | 


deed that the fibres thereof were four times as large as thoſe 
e:had formerly obſery'd' in another piece of whalo fleſh, 
aken from another part of the fiſh; which made him confi- 
cr, whether the fibres of that part might not be ſo much the 
arger, to contribute to its greater ſtrength 3 upon Bhs. the 


„id fleſhy parts lengthwiſe, and a-croſs the fibres, he diſco- 
$6 er d more plainly than before, that each particle, or mo 
1 re 


— 
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fibre was enyelop'd in a fine thin membrane: In order to hay 
a better idea of theſe fleſhy fibres of a whale, he cut a thin” 
ſlice a- croſs, and laid it upon a wetted piece of glaſs, that thelf 
fleſh which was very dry, and ſhrunk, might be ſwell'd h 
the moiſture, and thereby diſtended to its natural fize on thy 
body of the fiſh itſelf; in this ſtate being Toned before t 
microſcope, it — as repreſented by A B C D Plate II 
Fig. 9. in which the parts lay tocloſe together, that their en 
compaſſing membranes, repreſented by the black lines, wen 
but juſt diſcernable, ſome of which appeared larger tha 
0 others; theſe, if attentively view'd, ſeemed plainly to be di 
3 vided into a great many others, alſo cut tranſverſly, whid 
appear'd to the naked eye no bigger than a grain of comma 
land; theſe were crouded ſo cloſe together, that their figun 
was very irregular, as well as their ſizes different; for, th 
each ſeemed encompaſs d with fix others, yet ſome of then 


— 


were twice as large as the other. 
Having mentioned in a former Tranſaction the ſlenderneſ 
of theſe fibrils in the fleſh of a whale, and judging theſe, u 
he ſaid above, to be four times as large, he took a thin lic 
of the whale fleſh formerly mentioned (which he had ſtill key 
by him) and after having made it throughly wet, he view'di 
with the ſame microſcope he had done this of the tail; and i 
appeared as repreſented by EFGH Fig. 10. Upon letting thi 
moiſture evaporate from theſe ſlices, ſtuck on in this manner tt 
the glaſs, the particles became much ſmaller, and the. mem 
branes with which each was encompaſs'd, became very vitibls 
to wit ſuch as were not ſhrivell'd up; and this was a vet) 
UH entertaining fight; and as often as M. Leewenboeck made nei 
li 1ncifions, a new object preſented itſelf. a 
| _ IKLM Fig. 11. repreſents a ſmall particle of this fleſh ; thek 
| | . . 
| particles ſeemed to touch, and to be joined to others; but upa 
their being dried up, they ſhrunk in from the membrane 
round about them; for the membranes themſelves could nit 
ſhrink, becauſe they were all joined to each other: Alon 
theſe fleſhy fibres there run membranes, of the thickneſs 'of 1 
f hair or better, ſcarcely diſtant the breadth of a grain of ſand 
5 from each other; from theſe larger membranes other pan 
=” ſpread, that divided each fibre into a great many fibrils; 
o that it may be ſaid that each fleſhy fibre, no bigger than 
hair, is a ſmall muſcle encompaſs'd with its peculiar coat, d 
membrane: NOP Fig. 12. repreſents a ſinall piece of thelt 


fibres as large as it appcared to M. Leeuenbbocck: He alſo a 
1 [as 
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w ſome few of theſe fibres, tho' joined to others, yet but a 
urth part of the bigneſs of thoſe to which they were joined. 
Upon moiſtening again the fibres repreſented Fig. r1 and 12. 
hat were dried and ſhrivell'd up) they became diſtended in 
ich a manner, as to fill up the ſpaces between the mem- 
ances, and re- aſſume the ſhape they had before they were. 
ied ; among ſeveral little pieces of fleſh placed before ano- 
er microſcope, and moiſtened as above, there was one, 
Whoſe particles were not ſeparated upon drying; which he 
ppoſed owing to the ſplitting, and tearing aſunder of a large 
zxembrane that run thro'its middle, as may be ſeen in 
RSTVW Fig. x3, wherebetweenST and V the dried particles 
main unſeparated; and theſe being cut a little thicker, ap- 
ared alſo of a darker hue, and had they been ſliced ſhit 
icker, they would have appeared of a dark red; 8 W repre- 
nts the thick membrane dividing this piece, about the thick- 
3 of a hair; that at T. ſent out a branch, and near W is 
lit into two; M. Leewenboeck ſuppoſes, that a great number 
blood veſſels are ſpread over this membrane; which, by 
aſon of their ſmallneſs, are not viſible; for, by theſe the 
Wuriſhment is conveyed ; between RS and QW the exceed- 
o fine membranes torn from the large ones are viſible : It is 
rprifing that ſuch exceeding ſmall fibrils ſhould be found in 
— an animal as a whale; nay, the ſame as they are in 
nall animals; and that the whole 15th figure is not ſo big as 
coarſe grain of ſand: This whale was 1o large, that the 
per part of its body yielded 60 Qyarreets of blubber, or fat, 
uch, allowing 30 Rotterdam Stopes (each making about 
iree Engliſh quarts) to one Quarteel, nearly amounts to 
— pounds weight; befides a great deal of fat about the 
ntrails. Ls 
M. Leewenhoeck caus'd a very ſmall piece, confiſting only of 
re fibrils, to be delineated lengthwiſe, as they were ſeen 
ro' the microſcope, and repreſented by ABCDEF Fig. 14. 
here at A and a little at that place, it is divided into two 
brils ; between C and E are to be ſeen the little membranes, 
ich encompaſs the fibrils, and which are here torn aſunder: 
l. Leewenhoeck frequently obſerv'd, with pleaſure, theſe 
eſhy fibres lengthwiſe, corrugated or wrinkled, as it were, 
ich he imagined to be the repreſentation of their unbent 
fition ; and ſtill more, when the part, to which they be- 
ng, is bent together, or brought nearer ; but when the 
uſele is extended, and its antagoniſt acts, there is * — 

ea 


5 leaſt wrinkle obſervable in theſe fibrils: However, all the ſm 
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inequalities in theſe fibrils muſt not be taken for thoſe corrug 
tions, fince ſeveral of them are only the particles torn off fig 
the membranes, which encompaſs the fibrils... '  * + 
_ GHIK Fig. 15. repreſents four ſmall fibrils of a piece of fl 
of another _ by * two figures 14 and 15, it is plain, th 
the diameters of the fibres are as big again in one as in the othe 
therefore the fibres muſt be four times as big in Fig, 14. as in 
Now each fleſhy fibre being compoſed of a great many 1malk 
fibrils, we may imagine each of theſe incloſed fibres likewiſe; 
confiſt of others of the like nature. at ne, 
MN. Leewenhoeck, upon viewing ſeveral ſmall fibres of ox 
obſerved, that each of the fibrils in them was encompaſſed wit 
a thin membrane; but he could not ſhew theſe membrane 
diſtinctly to others in cow's fleſh as in whale's fleſh ; becauſe t 
parts of the former are of a texture much more compact, ay 
cloſe than that of the latter, whence it is they do not ſhrink | 
much in drying. . we 
M. Leewwenhoeck is of opinion, that what he has faid of f 
membranes, encompaſſing the fibres and fibrils of whale. fel 
will likewiſe hold true in other kinds of fleſh ; yea, even dou 
to that of a rat, or mouſe, | ö e to ma 


* 


Several Obſervations on the Frame and Contexture of the Md 
cles; by M. Muys. Phil. Tranſ. N' 339. p. 59., 


F Mays obſerved, that the fleſhy fibres of the muſcles: 

* compoled of other ſmaller fibres, which he calls fibni 

that theſe fibrils are of the ſize of a ſlender hair, and that 5a 
or 600 of them may be reckoned in one fleſhy fibre, whoſe di 
meter is no more than a 24th part of an inch; that each 
theſe fibrils is alſo made up of more than 300 ſmall tranſpan 
Tubuli, but ſo ſlender, that if a blood globule (which, accod 
wg to M. Leewenboeck, is but the 1,000,000th part of a gn 
of ſand) were divided into 24 parts, one of theſe could hard 
paſs thro” thoſe ſmall tubes: He has ſhewn, that tho? the ficlh 
fibres of the muſcles are joined to the tendons, and tendindi 
membrane of a muſcle; yet that thoſe tendinous fibres are not 
continuation. of the fleſhy ones, as moſt anatomiſts ſuppoſe 
which he proves thus, if by means of a wooden Knife, or 01 
by pulling it, you ſeparate oo fleſhy fibres from the tendon, 
extremity of the tendon, to which they were joined, will remil 


{mooth, and even, and not become rugged. - 


Ha 
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Gl Having made ſeveral injections of warm water into the crural 
run tery of a lamb of a year old, all the fleſhy fibres loft their 
* 6Mdnc1s, and became entirely white; the fibres being whitened by 
s injection, he injected a: coloured. liquor by the fame artery, 
eh then not only the ſmall arteries appeared replete with this 
. thW2cd liquor, but he alſo found, that the liquor paſſed thro? 


ache ch fibre, either in a ſerpentine, or indulating manner, or form- 
in i {vcral angles, or joined by a great many Anaſtomoſes: He 
nal o obſerved, that ſeveral ſmall branches of the arteries, which 


fore could not be ſeen, appeared vifibly, ſpread all round the 
all fibrils, and tinged with the ſame colour: Having obſerved, 
it the parts of the fleſhy fibres, near the extremities of the ar- 
ies, appeared tinged with the liquor, he examined them with 
nicroſcope, and found the ſmall fibrils filled, and tinged with 
fame liquor; and yet there was not the leaſt appearance of 
liquor in the interſtices between the fibrils: Upon injecting 
the crural artery another coloured liquor into the muſcles, 
itened, as before, with water, he ſaw not only the fibres in 
ne of the muſcles, and moſt part of them in the others, filled 
h this matter; but upon examining them with a good micro- 
pe, he found the fibrils, and even the leaſt Tubuli, that com- 
e them, filled and tinged with the ſame matter; yet the {mall 
1fications of the nerves appeared perfectly white. 

Irom all theſe obſervations it follows 1. That the {mall tubes, 
ich form a fibril, are really hollow, and that. the extremities 
the capillary arteries open into them, and empty therein a 
t of their liquor, which is re-conveyed by the veins into the 
art, 2. That the blood globules muſt be divided into an al- 


vile! 


+ lt infinite degree of ſmallneſs, before they can enter, and pals 
my 3 Tubuli: That the blood globules may be ſo divided, and 
Nea fo divided, paſs thro' the ſmall Zubuli, is evident from 
redneſs of the fibres and fibrils of animals, which have a red 


In; and this farther appears from M. Leewenhoeck, who lays, 
it theſe globules divide themſelves after this manner, in order 
pals thro the laſt extremities of the capillary arteries of the 
in; as allo from theſe globules being exceeding ſoft, and eaſily 
arable, as M. Muys has evinced by arguments grounded on 
y curious obſervations: M. Muys found out a way of {zparat- 
the ſalts from the blood without any chemical analyſts, and 
thout making them undergo any change; and of forming 
m into cryſtals, vifible without a microſcope, 
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An Account of ſeveral Obſervations made in New England 
1712; by Dr. Mather. Phil. Tranſ. N* 339. p. 62. 
HE Dr. confirms the opinion of there having been in 
: antedeluvian world, giants, or men of very large 3 
prodigious ſtatures, by the bones, and teeth of ſome large a 
mals, found in Albany in New England, which for ſome x 
ſons, he judges to be human; wege e a tooth, which x 
a very large grinder, weighing four pounds and 5, with a hay 
ſuppoſed to be a thigh-bpne 17 foot long ; he alſo mentions a 
ther tooth, broad and flat like a fore-tooth, four fingers | 
breadth ; the bones crumbled to pieces in the air after they t 
dug up; they were found near a place called Cluverack, ab 
Zo miles on this fide of 4bany; he then gives a deſcriptio 
one, which he compares to the eye tooth of a man; he fay 
had four prongs or roots, flat, and ſomewhat worn on the talf 
as it ſtood upright on its root it was fix inches high wanting 
and almoſt 13 inches in circumference z it weighed two pou 
four ounces Z7oy ; there was another near a pound heavier, for 
under the bank of Hudſon's river, about 50 leagues from the 
a great way below the {ſurface of the earth, where the gray 
was of a different colour, and ſubſtance from the other grou 
for 75 foot long, which is ſuppoſed to be owing to the rotting 
the body, to which theſe bones and teeth, as the Dr. ſuppd 
did once belong: It were to be wiſhed, that the Dr. had gn 
an exact figure of theſe teeth, and bones. 

The Dr. conjectures the SHittim wood, mentioned in fac 
writ to have been made uſe of for the ark, &fc. and ſaid not 
be ſubject to putrifaction, as moſt other woods are, to be 
black Acacia; and that the Gopher wood was the Zunift 
arbor tetragonophyllos, frequent in the Eaſt-Tndzes, Ec. Hed 
ferves, that the Indians often perform very conſiderable a 
with their plants, of which there is a great variety, and diffe- 
ing from the European; he inſtances in fome of them; 4 
plant efficacious in curing inflammations, whence they call 
Antieriſypelas ; it grows plentitully in the woods; a chem 
oil extracted from it, taken internally performs wonders in 
ſorbing ſcorbutic ſalts ; another plant, | gas goes by the nam 
I eavnes, is excellent in curing the dropſy; a decodl 
of the leaves, being drank ſeveral days as a tes, cauſes ad 
charge of a vaſt quantity of urine, as long as the diſeaſe [al 
after which it may be drank without obſervably provob 


urine ; gouty perſons drink it with benefit: The root cally 
| 11 
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leeding- root cures the jaundice in five or ſix days; and another, 
hoſe name he omits, cures gangrenes; he mentions another ſpe- 
fic for the bite of the rattle ſnake, and another for quinſies, or 
re throats; a plant called by the Indians Taututtipang, is in- 
llible for curing the Lues venerea, by ufing the root in a decoc- 
on, and drinking half a pint of it; a cataplaſm of the ſame 
dot, bruiſed and applied to the ulcers, does alſo cure them; a 
xcottion of the root of a thiſtle, called the Boar-rh:/tle, very 
ort and prickly, and of a root, called the Cancer. root, and a 
rt of Devil s- bit, is a cure for the King's-evil, tho' very far 
one, by drinking a ſmall quantity every day, and applying the 
uiſed roots to the ſcrophulous tumors. 
As to their birds, they have ſeveral of the ſame ſpecies with 
ors in England; he mentions very large wild tur keys, ſome 
eine 50, or 60 pounds, but whoſe fleſh is very tough and 
rd; he takes notice of a very large eagle with a big head, 
daring very high, as all of that genus do; as to the itinerants, 
r birds of paſſage, there are vaſt flights of pidgeons, which 
ome and depart at certain ſeaſons; and he imagines they repair 
d ſome undiſcovered ſatellite, accompanying the earth at no 
ery great diſtance. | | | 

As to antipathies, and the force of imagination; he ſays, that 

gentlewoman of his neighbourhood would {woon away upon 

eeing any one cut their nails with a knife, but if done with a 
air of ſciſſars, it would have no effect upon her: That the wife 
fa certain perſon would vomit, upon ſeeing her husband take 
vomit, the latter being noways affected, but obliged to take a 
reſh emetic: That a woman with child longing for peaſe, but 
efuſing to gratify her deſire, for fear of a ſort of bug, with 
rhich moſt of their peaſe were infeſted at that time; this wo- 
an's child, when born, had an excreſcence on the fore-head, 
eſembling one of thoſe peaſe, with a black ſpeck, as the buggy 
peaſe had, which ſome time after dried away, and was ſhelled 
ut, as the bugs are obſerved to leave the huſk of the pea. _ 

Dr. Mather obſerves, that the Indians have no other diviſion 
of time, than by ſleeps, moons, and winters: 'Tho' the Indians 
have not diſtinguiſhed the ſtars into conſtellations, yet it is ob- 

ſervable, that they call the ſtars of Urſa major, Paukunawaw, 
chat is, the Bear, and this long before they had any communi- 
cation with Europeans : He ſays, that there 1s a tradition among 
them, that in November 1668, a ſtar appeared below the body 
of the moon, within its horns : The evening glade, firſt taken 
notice of by Dr. Childrey, is conſtantly obſerved there in Fe- 
vruary, and a little before, * aſter that month; and he 9 
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the cauſe of that appearance muſt be ſought for above the atm 
phere: On the 2d of January in a clear ſky, but very cold, th 
lun was from 10 o'clock for near three hours after, attended wit 
four Parpelia, in the middle of which were two rain-hoyi 
About fix weeks after, in a day much colder, than uſed to bet 
that time of the year, the air being ſomewhat hazy, a little aft 
one o'clock, there were ſeen four mock- ſuns for about Half 4 
hour; he obſerves, that theſe appearances with them are of gie 
variety, each uſually differing in ſome reſpect from the other. 
The Dr. next gives an account of a ſtrange diſcovery in 
dream of the murder of a perſon in England to his brother 
ſeph Beacon, at that time at Boſton, the wounded perſon appea 
ing to him with the wound on his head; the information by th 
dream was on the 2d of May 1687, about five o'clock in th 
morning, on the very day his brother died at London of th 
wounds he had received the Abril before; of which misfortuj 
his brother Zo/eph Beacon neither had, nor could have any n 
tice, till the next communication by ſhipping, towards the lat oa 
end of June following, when he had a letter of his brother 
death, and the cauſe of it, according to his dream. 
Then the Dr. treats of the razzle-ſnake, hinting at the occ 
ſion of its name, from the, rattles in its tail, in which he {ay 
there are ſometimes 20 of thoſe looſe rings, tho? he does 10 
ive into the common opinion, that one is added every year 
Next follow theſe obſervations, viz. that the more northern me. 
they travel, theſe ſnakes are leſs numerous, as well as leſs ven 
mous; and that none are ſeen to the north of Merimac riie 
which is about 40 miles north of Boſton ;- here he relates a ſtor 
as he ſays, conſtantly affirmed by the Indians; viz. that thek 
inakes frequently lie coil'd at the bottom of a large tree, will 
their eyes fixed on ſome ſquirrel above in the tree, which tho 
ſeeming by his cries, and leaping about to be in a fright, yet a 
laſt runs down the tree into the jaws of this devourer ; then ht 
relates, that the winter abode of theſe ſnakes is in the clefis d 
inacceſſible rocks, from whence in the ſpring they come forth, 4 
ſunning themſelves, at firſt very feeble, Lich is the only time d 
deſtroying them; and then the Cyſtis or gall-bladder in theſ 
ſnakes is full of an acid, azure-coloured juice, which the) 
ſqueeſe out into a glaſs, but it is ſo ſpirituous, that if the glal 
be not immediately ſtopped up, it will ſoon evaporate ; they mit 
this liquor with a proper quantity of powdered chalk, or India 
mea], and uſe it as a medicine againſt the venomous bite of thi 
ſnake 5 ſome have called it Zrochiſci Connocticutiani, from the 
Connecticut colony; it is obſeryable, that when the ſummer he's 
| . come 


"me on, the ſnakes have no longer this azure liquor. in their 
all bladders, in which there is only found a black thick ſediment 
f no known uſe; at which time they ſuppoſe the above-men- 
oned ſpirituous juice is conveyed to, and lodged in their gums, 
d ſo emitted by the hollow of the teeth into the wound, when 
ey bite, after having received another digeſtion, and higher 
altation, by paſſing thro? ſeveral ſtrainers, ard glands, before 
arrives at the gums ; as an inſtance of the virulence of this li- 
or, he tells us, that a traveller killing one of theſe ſnakes, 


ith the laſhes of which he had diſabled it, and afterwards a 


bbed it with the other end of the ſwitch, which immediately 
uſed his whole head to ſwell very much, the poiſon, as he ſup- 
ſes, permeating the whole length of the twitch: He adds 
other account as to the penetrating quality of this poiſon; a 
rtain perſon provoking a rattle-ſnake to bite the edge of a 
road ax he had in his hand, the colour of the ſteeled part, 
lat was bitten, was immediately changed, and at the firſt ſtroke 
made with it, the diſcoloured part was broken out, leaving a 
ap in his ax: As to the Zyuchiſci made of the gall, he lays it is 
ſudorific cordial, and fo good an anodyne, that ſome take three 
four grains of it to compole them to reft after travel ; it is 
od in all feyers, eſpecially, malignant ones ; it is an infallible 
medy for obſtructions incident to women upon catching cold in 
ild bed; and being taken in a proper quantity 12 hours before 


ore, or leſs, in any vehicle, according to the circumſtances of 
te patient. . | 

The Dr. next gives an account of the effects of thunder and 
ghtning, very common with them; which from its frequent 
ftroymg animals, without any viſible hurt on the external 
Ius, he compares to the Zeav/ſp puniſhment of pouring melted 
ad down the throats of condemned criminals, which they cal- 
A Combuſtio anime ; tho' he likewiſe obſerves, that ſome have 
a their hair ſinged, with marks on their ſkin, reſembling 
oſe made by ſmall ſhot ; and ſome their bones made limber 
ke a griſtle; the captain of their caſtle was found dead in his 
ech after a ſtorm of lightning, without any apparent hurt; here 
e relates a paſſage of which an account was given in a former 
ar ſaction, viz. that on July the 24th, 1681, a ſhip whereof 
ne Mr. Lad was maſter about 100 leagues from New Englgnd 
Lat. 38, met with a violent ſtorm of thunder, which did the 
up much damage; at which zime a bituminous matter fell on 


the 
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fered the enraged dying viper, to bite the end of his ſwitch, . 


y cauſing an itching in one of his temples as he rode on, he 


e fit, it infallibly cures a quartan ague ; the doſe is 14 grains 


86 MEMOIRS of be 


the ſhip, burning with ſuch violence, as not to be extinguiſhel 
with water, till it was all burnt out, and ſmelling ſtrongly lik 
fird gunpowder; and when they came to obſerve the ſtars x 
night, they found the polarity, or direction of their ſea compaſ. 
ſes to be changed, the north point turned to the ſouth, and the) 
continued ſo to do for the reſt of the voyage for 1000 league; 
he adds further, that one of theſe compaſſes continued to doll 
ſtill, as low down as 1712: The Dr. queries, whether this my 
be accounted for by Mr. ZBoyle's experiment of heating a load. 
ſtone red hot, and whether by altering the poſition in which i 
was cool'd, its polarity could be changed? which ſome may ay 
_ happen to this needle, ſuppoſing it was made red ha, 
and turned upon its center in a ſtorm. ö : 
From thunder the Dr. proceeds to earthquakes, which, thi 
he ſays, they have not done with them at Boſton, the miſchich 
frequent in Sicily, Traly, &c. yet they have had ſeveral ven 
ſenſible and dreadful ones: In 1663 they had fix or ſeven vi 
lent ſhocks in the ſpace of three days; a town lying on the riy 
Connecticut has had ſcores of them in a year, for ſeveral yea 
together; the Indians affirm, that ſeveral rivers have not on 
been ſtopped in their courſe, and diverted, but ſome entire 
{wallowed up by earthquakes; he further adds a paſſage out d 
Foſelin, who dwelt in the neighbourhood, that in 1650, ati 
place call'd Kenebunch, near the fide of the river, a piece « 
clay ground was thrown up over the tops of high oaks, grown 
between it and the river, which it thereby ſtopp'd, and left 
hole in the place, from which it was thrown 40 yards ſquar 
Ec. Next as to ſtorms of hail the Dr. relates, that they hai 
had very extraordinary ones, inſomuch that they have lain thre 
or four foot thick on the ground, ſome as big as hens eggs, and 
others five times as big; he mentions, as an accident ſometime 
happening to them in the winter, that it has rained plentifull 
and at night frozen ſo extremely, that the weight of the icich 
has broken the boughs of the trees, and very often ſplit thel 
trunks: Tho' they have not thoſe hurricanes to which tix 
Caribbee iſlands are ſubject, yet they have had whirlwinds, " 
guſts drive along a particular narrow tract for divers miles toꝶ 
ther, with an irrefiſtible violence, fo that if their towns hd 
ſtood in the way, they muſt undoubtedly have been deftroyel 
of theſe, he ſays, a thick dark, ſmall cloud has ariſen with! 
pillar of light in it, of about 8 or 10 foot in diameter, and pil 
along the ground in a tract no wider than a ſtreet, horrlb| 
rearing up trees by the roots, blowing them up in the air lil 


feathers, and throwing up ſtones of a great weight to a coal 
e rabl 
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able height in the air, thus demoliſhing every thing in its paſ- 
ſage; and the noiſe of this cloud was ſo great all the while, that 
hat of the miſchiefs done by it was thereby quite drowned : 


here is a huge rock in the middle of Merimack river, on 
he top of which are a great number of pits, made exactly 


t f . 5 

hs, ound, like barrels, or hogſheads, of different capacities, ſome 
jo large as to contain ſeveral tuns; the natives know nothing of 
maybe time they were made; but the neighbouring Indians have 


xen wont to hide their provifions in them, in their wars with 
he Maqua 's; they appear plainly to be artificial. 

The Dr. affirms it is no rare thing with them to have an aged 
ventlewoman ſee many more than 100 of her offspring; he men- 
ions one woman that had 23 children, of which 19 lived to man's 
ſtate ; another that had 2); another 26; and another 39: Here 
e gives ſeveral inſtances of perſons living to upwards of oO years 
of age; one Clement Weaver lived to 110, and his wife was up- 
. of 100; this man to the laſt year could carry a buſhel of 
wheat to the mill, upwards of two miles: He relates the caſe of 
an old man upwards of 100 that had loſt the memory of ſeveral 
of the latter years of his life, but very well retained the remem- 
drance of what paſſed in his young days; and yet it does not 
pear that they obſerved any regularity, or method in their man- 
ner of diet, exerciſe, &c. 


An Account of procuring the Small-pox by Inci ſion, or Trocu- 
lation, as practis'd at Conſtantinople, in 1715 ; by D7.Timo- 
ni. Phil. Tranſ. N* 339. p. 72. | 
HE Dr. obſerves, 1. That the Circaſſians; Georgians, and 
other Afiaticks, had for upwards of 40 years before, intro- 
duced this practice of procuring the ſmall-pox by a ſort of ino- 
culation, among the Zarks and others at Conſtantinople ; that 
tho at firſt the more prudent were very cautious in the uſe of this 
practice, yet the happy ſucceſs it was found to have on ſeveral 
perſons, had put it out of all ſuſpicion and doubt, the opera- 
tion having been performed on perſons of all ages, ſexes and tem- 
peraments, and even in the worſt conſtitution of the air, without 
any one be ing found to die of it; whereas the ſmall-pox ſe iz ing 
the patients the common way, proved very mortal; half of thoſe 
feed therewith dying of them; this the Dr. atteſts from his 
own obſervation. 2. That ſuch as had this inoculation practis'd 
upon them, were ſubject to very flight ſymptoms, ſome being 
ſcarce ſenſible, that they were ill or fick, and which recommends 
it to the fair ſex, it never left any ſcars, or pits in the face. ER 
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The method of the operation is thus; choice being made of , 
proper contagion, the matter of the puſtules is to be commun 
cated to the perſon propoſed to take the infection, whence it hy 
metaphorically the name of Inſition or Jnoculation; and for thy 
purpoſe, they pitch upon ſome boy or young lad, of a ſound 

7 7 temperament, that is ſeized with the common ſmall. 
(of the diſtin not confluent kind) on the 12th or . day from 
the beginning of his ſickneſs; they prick with a needle the tuber. 
cles (chiefly thoſe on the ſhins and hams) and ſqueeze out th 
matter coming from them into ſome convenient glaſs veflel, or iꝶ 
like, to receive it; and it is proper to waſh and clean the veſſe 
firſt with warm water; a convenient quantity of this matter, bei 
thus collected, it is to be covered down cloſe, and kept warm y 
the boſom of the perſon that carries it, and as ſoon as poſlibk 
brought to the expecting future patient, who being in a warn 
chamber, the operator is to make ſeveral little wounds with a nee 
dle in one, two, or more places of the ſkin, till ſome drops 
blood enſue, and immediately he is to pour out a few drops d 
the matter contained in the glaſs, and mix it well with the blod 
as it iſſues out; a ſingle drop of the matter is ſufficient for ea 
place that is pricked; theſe punctures are made indifferently i 
any of the fleſhy parts, but they ſucceed beſt in the mulclesq 
the arm, or Radius; the needle is to be a three edged ſurgeon 
needle ; it may likewiſe be performed with a lancet; the manner 
is to run the needle tranſverely, and rip up the ſkin a little, tha 
there may be a convenient dividing of the part, and the mixing 
the matter with the blood be more eafily performed, which i 
done either with a blunt ſtyle, or an ear-picker; the wound i 
covered for a few hours with half a walnut-ſhell, or the lil: 
concaye veſſel, and bound over, to prevent the matter being 
rubbed off by the cloaths; the patient is to take care of his diet 
At Conſtantinople the cuſtom is to abſtain entirely from fleſh, and 
broth for 20 or 25 days: This operation is performed, either it 
the beginning of winter, or in the {pring: Some, for caution, order 
the matter to be brought from the patient by a third perſon, leltWMiio 
any infection ſhould be conveyed by the cloaths of the operator; : 
but this is not material. | , , 

As to the proceſs of this matter, in reſpect of the idioſyncraſjʒ; Ie h 
the ſmall-pox begin to appear ſooner in ſome than in others ; Mo T 
ſome with more ſevere; in others with milder {ymptonis, but witiyo 
a happy iſſue in all: At Conſtantinople the effloreſcence common) Hf a 
begins at the end of the ſeventh day, which ſeems to favour there 
doctrine of Criſes: It was obſerved, in a year when the comm ous 

| | ſmall- y 


ſmall- pox were every year mortal, that thoſe by inſition wer 

alſo attended with ſeverer ſymptoms; of 50 perſons on whom the 
nfition was made almoſt in the ſame day, there were four in 
hon#the eruption was too ſudden, the tubercles more numerous, 
and the ſymptoms worſe; there was ſome ſuſpicion, that theſe 
bur had caught the common ſmall-pox before the infition was 
ade; it is enough for the preſent purpoſe, that they all reco- 
ered after the inſition; in thoſe four the tmall-pox nearly reſem- 
led the confluent kind; at other times thoſe by inoculation are 
liſtinct, few and ſcattered, commonly 10 or 20 break out; here 
ind there one has but two or three, and few have 100; there are 
ome in whom no puſtule ariſes, but in the places where the in- 
ition was made, which ſwell up into purulent tubercles; yer 
heſe have never had the ſmall pox afterwards in their whole 
ves, tho“ they have cohabited with perſons infect al with them: 
t is to be obſerved, that a confiderable quantity of matter runs 
or ſeveral days from the place of the inſition: The puſtules ariſin 

om this operation are dried up in a ſhort time, and fall off 
dartly in thin ſkins, and partly contrary to the common ſort, they 
aniſh by an inſenſible waſting ; the matter is hardly a thick pus, 
sin the common ſort, but a thinner kind of ſanies, whence they 
arely pit, excepting at the place of inſition, where the cicatrices 
fr are not to be worn out by time, and whoſe matter comes 
carer the nature of pus: If any apoſtheme break out on any 
which infants are moſt ſubject to) yet there is no danger, for, it 


| s ſafely healed by ſuppuration; if any other ſymptom happen, 
h "ii: is cally cured by = common remedies: It is to be brine 
nd hat they ſcarcely eyer make uſe of the matter of the inoculated 
Ike ox for a new inſition; if this inoculation be made on perſons, 
1 vho have had the {mall-pox before, they find no alteration, and 
ie 


he places pricked preſently dry up, excepting in an ill habit of 
ody, where poſſibly a ſlight inflammation and exulceration may 
appen for a few days. +1 


The Dr. never obſerved any miſchievous accident from this in- 
let WMition ; and tho? ſuch reports had been ſometimes ſpread among 
Or jigbe vulgar, yet having gone on purpoſe to the houſes whence 
uch rumours had arifen, he found the whole ablolutely falſe ; 

aly; Wi: bad been an eye- witneſs of theſe operations for eight years, and 
5 ug give a proof of his diligence in this diſquiſition he gives the 
wo following accounts: In a certain family a boy of three years 


only age was afflicted with the falling ficknels, the King's: evil, an 
r theWereditary Lues, and a long Maraſinus ; the parents were deſi- 
moos to have the inſition made upon him; the ſmall-pox were 
mall | 8 thrown 
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thrown off with eaſe, but about the fortieth day he died of hi 
Maraſinus: In another family à girl of three years of age wa 
troubled with the like fits, was ſtrumous, and had an hereditan 
Lues, and laboured under a colliquative looſeneſs for thre 
months ; the operation was performed on this child, ſhe came 
very well with the ſmall-pox, which were all over the 15th day 
but on the 3:4 ſhe died of her looſeneſs, which had never Id 
her all the time: The Dr. owns, he never maintained the inoei 
Tation as a Panaces, or cure for all diſeaſes, nor does he think 
it proper to be attempted on perſons likely to die. 


Some Theorems on the rarity of Matter, and the tenuity of it 
Compoſition; by Dr. John Keill. Phil. Tranſ. N“ zz 
p. 82. Tranſlated from the Latin. | 


"TD HE Dr. ſuppoſes, that all matter is divifible in if 

rum, and that it can aſſume any form or figure, and h 
reduced to any degree of tenuity. Lemma. Any quantity a 
matter being given, there may be formed of it, or any pu 
thereof a concave ſphere, whole ſemi-diameter ſhall be equi 
to a given right line; let the particle of matter be 43 and th 
given right line þ; let the Ratio of the periphery of a cir 
to its Radius be as p to v; let the ſemi-diameter of the ca 
cavity be call'd x, and the thicknefs of the pellicle or ſhel 
encompaſſing the ſpherical concavity will be þ — x, and th 
cylinder circumſcribing a ſphere, whoſe Radius is b, will b 


EU; whence the ſphere inſcribed within the cylinder. 

7 8 : OR, ace 

will be x 2 by the ſame reaſon the ſphere whoſe Radi % 
| 2 | J 

| | | * 

is x will be 7 ; whoſe difference 3 is to Wen 


£ 3-7. 5 ; 
put equal to the ſpherical Lamella, or ſhell, or given particl 
2PXbþ3 —x3 : 


of matter 5 that is, 77 will be = 33, 0 
25 — 2 whence x? = s atk: and x 
| 2D | 2 5 Weed 
127 yy | : | 2 - 
8 —37 45 ; conſequently, the thickneſsof the ſpherical I ) 8 
7 — | | he 

| 3 3 8 : 

mellg, or 5 — will be S - . By the ſame rei. 


| i bf | 
fon may be formed ofa givenquantity of matter concave cubes, 
: | CONCant 
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concave cylinders, or concave bodies of any other figure, whoſe 3 
ſides ſhall be equal to a given Bhs "TR | 


Theorem. 1. Auy Quantity of matter however ſmall bein 
river, and any Rn Fm however large being likewiſe 
given; which ſuppoſe a cube that ſhall circumſcrile Saturn's 
orb; it is poſſible, that the matter of that very minute par- 
icle may be diffus'd thro all that ſpace, and jill it in ſuch 4 
nanner, as to leave therein no vacuity, whoſe diameter ſpall 
xceed a given right line. 


Let the given ſpace be a cube, whoſe fide is the right line 
A B, Plate IV. Fig. x. to wit, equal to the diameter of 
turns orbit, and let a particle of matter be given, whoſe 
uantity is 43, and let the given right line (which the diame- 
rof the pores or vacuities ſhould not exceed) be d; let the 
ght line A B be ſuppoſed to be divided into parts, equal to 
ic right line d, whoſe number will be finite, ſeeing the right 
ne AB is not ſuppoſed to be infinitely great, nor the right 
e d infinitely ſmall ; let that number be », that is, let 
AB, conſequently 15 43 will be equal the cube of the 
ght line AB; let the given ſpace be likewiſe ſuppoſed to be 
vided into cubes, each of whoſe ſides ſhall be equal to the 
ght line d, and the number of the cubes will be x3, and let 
eſe cubes be repreſented by the ſpaces /g h in the figure; 
oreover, let the particle 43 be ſuppoſed to be divided into 
rts, whoſe number is #3, and let one of theſe particles be 
aced in each cubical ſpace, and by this means the matter of 
will be diffus'd thro! all that ſpace; beſides each particle of 
being placed in its proper cell, as it were, may be formed 
0 a concave ſphere, whoſe diameter ſhall be equal to the 
en right line d; whence it will happen, that each ſphere 
ll touch that next to it, and the given particle of matter 
however ſmall, will fill the given ſpace in ſuch a manner, 
to leave therein no vacuity, whole diameter ſhall exceed the 
en right line d. Q. E. D. | i 
Corol. Hence a body may be given, the matter of which, 
reduced into a ſpace 2 full, that ſpace may be 
een part of the former magnitude, 
heor. 2. There may be two bodies, equal in bull, whoſe 
antities of matter may be any how unequal, and have any 
en Ratio 76 each other, yet the ſums of the pores, or vacus- 
. M 2 lies 


e rei 


cubes 
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ties Within the bodies, ſhall nearly approach to à Ratio 
equality: Or in rhe Carteſian ſtile; all the ſpace poſſeſsd by 
a ſubtile matter within the pores of one body, may be almſ 
equal to the ſpace occupied by the like matter within another 
body, tho the proper matter of one body may be 10,000, 
or 100,000 times greater than that of the other; and tle 
bodies may be equal in bulk. | os. 


Ex. gr. Suppoſe a cubic inch of gold, and a cubic inch cf 
common air not condens'd, it is certain, the quantity of matter 
in the gold, will exceed that of the air about 20,000 times, yeii l 
it is poſſible, that the ſpaces in the gold either abſolutely 
empty, or fill'd with ſubtile matter, may be almoſt equal y 
the ſpaces in the air, either empty, or replete only with! 
ſubtile matter. N 
Let A and B Fig. 2. be two bodies of equal bulk, and lu 

both e. g. be a cube of one inch; and let the body Abe 
10, oOo times heavier than the body B, whence the quantiy 
ot matter in the body A will be 10, ooo times greater than that 
in the body B; now, let us ſuppoſe, the quantity of matter in 
A to be reduced into a ſpace abſolutely full, which let be the 
100,000 part of a cubic inch, the poſſibility of which appea 
from Corol. of preceeding theorem; whence, ſince the quantity 
of matter in A is to, ooo times greater than that in B, the 
matter in A if reduced into a ſpace abſolutely full, will poſſeſ 
only the 1, ooo, ooo, ocoth part of a cubic inch; conſequent!j 
the remaining parts 999999999 will be either abſoluteh 
empty, or only replete with tome ſubtile matter, ſach as th 


Carteſians ſuppoſe : Moreover, ſince the quantity of matter i o 
A poſſeſſes only the 100,000th part of an inch, there will be ul. 
the body A 999999 parts, either empty or replete with a ſuv « 
tile matter; that is, by reducing the fraction to the denomin T 


tor of the former, the vacuities in A will be 999990000; cat 
ſequently the vacuities in A will be to the vacuities in B, as ti 
number 999950000 to the number 999999999; which nun 
bers are almoſt in a Ratio of equality to each other; for, thel 
difference bears but a ſmall Ratio to the numbers themſelves 
conſequently, the ſpaces in the two bodies A and B, that ar 
either empty, or fill'd only with a ſubtile matter, having ti 
fame Ratio to each other as theſe numbers, are Jikewik 
almoſt in a Ratio of equality. Q. E. D. 1 
From the properties of diaphanous or tranſparent bodies 
:t 18 very evident, that all bodies are of a conſiderable * 
| EY thi 
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at is, contain an exceeding ſmall quantity of matter in propor- 
n to their bulk; for, the rays of light are diffus d within glaſs 

water, equally as in air (whatever fide of the diaphanous 
ody be expos d to the light) in right lines; conſequently, there 
always in theſe bodies a rectilinear pore, thro which light 
ay paſs, extending from the leaſt aſſignable part of a dia- 
anous body, to any other part of the ſame body; but this 
duld not poſſibly , unleſs the matter of the diaphanous 
dy had a very ſmall Ratio to its bulk; and perhaps the 
antity of matter in glaſs has not a greater Ratio to its bulk, 
dan a grain of ſand to that of the whole terreſtial globe; and 
at this is not impoſſible, has been ſhewn above; hence fince 
od is not eight times denſer than glaſs, its quantity of mat- 
r ſhall likewiſe have a very ſmall Ratio to its bulk : Hence 
je reaſon may be aſſigned, why the magnetic effluvia do 
moſt with the ſame facility pervade both denſe gold, and 
re air: From theſe propoſitions, and from the great velocity 
light, the reaſon may likewiſe be aſſigned, why the rays of 
ght, proceeding from ſeveral objects, and paſling thro? a ſmall 
le, | not mutually hinder each other, but continue in their 
totion in the ſame ſtreight line; which can hardly be explain'd 
y the motion, or impulſe of a fluid, forming a Plenum; 
r, any body impell'd by ſeveral powers at the ſame time, 
different directions, will receive one determinate direction 
ly, compounded of them all. ; 


W//ervations made at Rome, Nov. 21. in the Morning 


1713, on the Occultation of the Star + at the Root 
of the Northern Horn of the Bull, under the Moon's 
Diſk; as alſo an Ecliple of the Moon preſently enſuin 
thereon; together with ſome Emerſions of the 3 
Satellite our of Jupiter's Shadow; by 8. Bianchini. Phil. 
Tranſ. N* 340. p. 88. Zran/iated from the Latin. 


p. Mer. H E ſtar (calld by Bayer 7 Tauri) ap- 
"EF proaches the moon's limb, being obſerv'd 


i 2 53 34 by A teleſcope of 12 palms. | 


* 34 34 


It was covered by that part of the moon's limb, 
which is almoſt in the middle between the Macu- 
Le of Ariſtarchus and Galileus ; a diurnal parel- 
le] deſcrib'd from the center of the moon appears 
more ſoutherly than the ſtar 7 by ) and + parts of 
the micrometer, whereof the moon's diameter ſub- 
tends 37 ; therefore, the declination of the ftar 2 

18 
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H. p. Mer. | is more northerly than the apparent declination 
H. the moon'scentre by about 5 of a great circle. 
24 © 14 . * in the meridian; whence the times are ye 
ned, ' | : N 
14 32 5 The ſtar 2, which had emerged ſome mini 
out of the moon's limb, in its diurnal reyolyty 
preceeds the moon's weſtern limb by 33! of time, 
alſo the moon's center by 103 or 1 43! of time, 
I4 42 50 It preceeds the moon's limb by 48” and its cem 
| by 1 58/ of time. Rs *,, ns 
14 50 37 | The difference of the right aſcenſion of the | 
and limb is 1 o03!, and of the center of the m 


# 


and the ſame ftar is 2' 13/. e 

15 0 0] The Penumbra on the moon's limb, whi 
N was more diluted, gradually becomes m 

denie. | 


15 2 20 | The Penumbra becomes more obſervable, but b 


true ſhadow does not yet appear. 1 

15 4 20 The moon, in that part of its limb next Mac 

I Schiccards, begins to enter into the true ſhadow, 

15 5 2X | The true ſhadow now covers one part, when 
ite moon's diameter is 37 in the micrometer. 

#5 7 20 | Two ſuch parts are obſcured. | 

15 16 20 | 3+ ſuch parts are obſcured. 

35 31 20 | ,2 ſuch parts obſcured. 

36 12 © [ ſuch parts obſcured. 

16 17 20 ! 44 obſcuredas before. 

16 50 20 | 55 parts obſcured. 

16 54 35 | The former limb of Tycho begins to emerge. 

36 56 9 | Now Zycho quite emerged. . 

17 13 30 [; parts of the moon's diameter obſcured. 0 

17 27 45 | The true ſhadow gone off the moon's limb, inthe 

middle of the diameter drawn between Ariſtarchu 
I and Plato. + Þ, 


This obſervation is the more valuable, as the ocultation of the 
ſtar 7 happened ſo near the ſun's oppofition, that from thend 
the * place among the fixed ſtars may be accurately detet 

mined. 8 — 

September 43% 8" 38' 20! P. Mer. 1713 at Rome, Jupiter 
innermoſt {atellite begins to emerge, oppoſite to the {pace betweel 
the two belts of Jupiter; the obſervation was made with 4 
teleſcope of 8. CHiarelli's, of 40 Roman palms: At 8 n 
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ind ſatellite appear'd in conjunction with the fourth in ſuch a 
inner. that both ſeemed to be but one; they were diſtant from 
piter's center about 5 and æ diameters of Jupiter: At gf 4. 
y appeared ſeparate; the fourth ſatellite appear'd in an in- 
ted poſition, a little more depreſs d than the third, and at a 
ewhat greater elongation from Zupiter 3 wherefore, it was 
Ye northerly than the third ſatellite. * | 1 
Hptember 35 at 10" 36“ 230 the firſt or innermoſt ſatel- 
- begins to emerge out of the ſhadow, being obſervd with 
Campani's teleſcope of 2.5 palms. „ | 
November 25 at f 32 22// the firſt ſatellite begins to emerge, 
ing obſerv'd thro Chiarelli's teleſcope of 40 palms; afterwards 
n 46 the ſame night the firſt and ſecond ſatellite were the 
areſt, and at * 537 they were ſo very near, as ſcarce to be 
Itinguiſh'd from each other, © Ys, 
December 9. N. S. or Nov. 28. O. S. at 5* 45' 45! the firſt 
ellite begins to emerge our of Jupiter's ſhadow. ' 
December 21 O. S. at 5˙¹ 50 22% the firſt ſatellite is ſeen 
ain, beginning to emerge out of the ſhadow. _ . 
From theſe obſervations accurately calculated, it 1s plain, that 
ſecond equation, which we ſuppoſe to ariſe from the progreſ- 
e motion of light, does 8 take place; for, after 57 
olutious of the innermoſt ſatellite, in which Jupiter receded 
dm the earth more than the Radius of the Orbis Magnus, the 
ſt eclipſe was ſeen almoſt nine minutes later, than it ſhould 
ve been according to the tenor of the firſt obſervation ; which 
rees with Caſſini's Hypotheſes : From the ſame obſervations it 
alſo plain, that the motion of Zupirer's innermoſt fatellite is 
ewhat ſwifter than by Caſſinis very accurate tables; yet 
at inconſiderable error ſeems ſcarce to exceed two minutes of 
e in each revolution of Jupiter, or in 12 years, by which the 
avens anticipate M. Caſſini's calculation; but with this cor- 
jon, the agreement will be pretty accurate. > 


8 Account of the Rain which fell at Upminſter in Eſſex, 
for 18 Tears, with Remarks upon that of 1714; by Mr. 
Derham. Phil. Tranſ. N* 341. p. 130. 


| HE year 1713 having been ſo remarkably dry, that ponds 
L about Upminſter. were for the moſt part dried up, and the 
rings generally either very low or quite failing, Mr. Derham 
ade an extract (out of his regiſters of the weather, Cc.) of 
e quantity of rain which fell at Upminſter for 18 years: the 


ticulars of which for every year may be ſeen in the EY 
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table; in one column of which the weight of the rain in poy 
Troy and centeſimals of pounds may be ſeen; in the otherj 
depth in inches and centeſimals of inches, or what height 
would have been of, had it not been imbibed by the earth, 
I $08 Wy by exhalations, but have been ſuffered to ſtagnate ont 
| round. » | | : 

j a Among the dry years 1704 was complained of for one, uli 
the news-papers reported to have been ſo conſiderable at Yeti 
that they were forced to fetch their water in barks five leagues 
as far as the Brenta, ſo that publick prayers were put up 
rain; yet ſeveral other years were drier than that at Upmin( 
4 but among them all none comparable to 1714, in which t 
= whole quantity of rain was no more than 56/. 95 hundred put 
3 or 11 inches 19 hundred parts; whereas the leaſt quantity fg 

[i of the preceeding 18 years exceeded x5 inches in depeh. 

What effects this drought. had on the bodies of anind 

| Mr. Derham leaves others to judge; it is well known how a 

* tagious and fatal a diſtemper raged not only among the bly 

| cattle in England, but in ſeveral other parts of Europe; a 

Mr. Der ham obſerved, that the itch was epidemical among 

| Poorer ſort, at the beginning of the year; that the meaſles m 
= common for ſome parts of the year; and that pleurifies, x 
malignant fevers infeſted a great many, eſpecially in the ſumnt 
months ; bur how far theſe diſtempers might be owing to the 
ſeaſon, Mr. Zerhamn leaves others to determine. 


F 
1 | 2 ö 
3 


RKRovAk SocieTy, 


[A table of rain which tell at C-. 
minſter from 1697 to 1714. 
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To compare with theſe, the quantity of rain, and diſſolved 
ow, which had fallen at the Ohſervatory at Paris for 23 
ars together, according to the accurate obſervations of M. Ze 
Hire, an extract on that account was made out of the Me- 
urs of the Royal Academy of ſciences; and that the compa- 
{on might be the more juſt, the French meaſure is reduced to 
de Engliſh ; but it is to be obſerved, that the diverſity of ſtile 
akes the years not exactly the ſame, tho' as to this matter the 
ference may ſeem very inconſiderable. 
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An Account of ſeveral extraordi 1 Meteors, or Lights 
the Sky; by Dr. Halley. Phil. Tranſ. N“ 341. p. 159, 
H E theory of the air ſeems now to be perfectly well u 
derſtood, and its different denſities at different altitude 

be ſufaciently defined both by reaſon and experiment; for, {upp 
ſing the ſame air to poſſeſs ſpaces reciprocally proportional 
the quantity of the ſuperior or incumbent air, the Pr. has el 
where proved, that at the height of 30 miles, the air is rl 
about zoo times than at the ſurface of the earth; and that ii 
utmoſt height of the atmoſphere, which reflects light in the l 
Puſculum, ts not full 45 miles; notwithſtanding which, it if 
manifeſt, that ſome ſort of vapours, and thoſe in no ſmall qui 
fity, ariſe nearly to that height; an inſtance of this may " 
Y - | ZN . gi 
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ren in the great light, of which there was an account in a for- 
er Tranſaction by Dr. Wallis, which was ſeen in very diſtant 
dunties almoſt over all the ſouth part of England; of which 
jo' the Dr. could not. procure. fo particular an account, as was 
quiſite to determine its height, yet from the diſtant places it 
Jas ſeen in, it could not but be ſeveral miles high: In like man- 
Er that meteor, ſeen in 1508 on the z iſt of ly between nine 
d ten o'clock at night, was evidently between 40 and #2 miles 
perpendicular height, and as near as Dr. Halley could gueſs, 
er Sheerne/s, and the Buoy on the Nore; for it was ſeen at 
ondon moving horizontally from E. by N. to E. by S. at leaſt 
degrees high, and at Redgrave in Suffo/k, on the Yarmouth 
dad, about 20 miles from the eaſt coaſt of England, and at 
aft 30 miles to the eaſtward of London, it appeared a little to 
de weſtward of the ſouth, ſuppoſe 8. by W. and was ſeen about 
Wo degrees high, ſliding obliquely downwards: So that the Dr. 
oncludes, it was not many miles more. weſterly than Redgrave, 
hich, as is ſaid above, is upwards of 40 miles more eaſterly 
Wan London; ſuppoſe it, therefore, where perpendicular, to 
Wave been zy miles eaſt from London, and by the altitude it ap- 
eared in at London, viz. 50 degrees, its tangent will be 42 
iles, for the height of the meteor above the ſurface of the 


Barth; which is rather of the leaſt, becauſe the altitude of the 


lace 18 rather more than 50 degrees; and the like may be con- 
luded from the altitude it appeared in at Redgrave, near 79 
piles diſtant, tho? at this great diſtance W to move with 
n incredible velocity, darting in a very few ſeconds of time, 
or about 12 degrees of a great circle from north to ſouth, and 
xcing very bright at its firſt appearance; at the end of its courſe 
died away, leaving for ſome time a pale whiteneſs in the place, 
vith ſome remains of it in the track wherein it had gone, but no 
bifling found, or exploſion were heard, as it paſſed. 

It may deſerve conſideration, how ſo great a quantity of va- 
pour ſhould be raiſed to the very top o the atmoſphere, and 
de there collected, ſo as upon its accenſion, to diffuſe a light to a 
iccle of upwards of 100 miles diameter, not much inferior to 
hat of the moon, ſo that one might ſee to take up a pin from 
he ground, in the otherways darkeſt night : It is hard to con- 
elve what ſort of exhalations ſhould. riſe: from the earth, either 
dy the action of the ſun, or ſubterraneous heat, that ſhould thus 
urmount the extreme cold, and carity of the air in thoſe upper 
2 but the fact is indiſputable, and therefore, requires a 
lolution, | | | 


——_— 


dt BAC ng ok-edLes 14 md. ts 4 Aatro Cboad adi. ad 1, 


— 


\ 


700 MEMOIRS of th 
Like to this, but much more confiderable was that famay 
meteor, which was obſerved to paſs over T[raly on the 2 iſti 
March O. 8. 1676, about an hour and three quarters after ſu 
ſet, which happened ro be accurately obſerved by the famay 
mathematician Geminiani Montanari, as may be ſeen in his Jeff 
lian treatile about it, publiſhed at Bononia: He obſerves, th 
at Zonoria its greateſt altitude in the 8. S. E. was 38 degree 
and at Siena 58 degrees to the N. N. W. that its courſe, by th 
concurrent teſtimony of all obſervers, was from E. N. E. to 
S. W. that it came over the Adriatic fea, as from Dalmatit 
that it croſſed over all Taly, being nearly vertical to Rimini u 
S1vigniano on the one fide, and to Leghorn on the other; thi 
its perpendicular altitude was at leaſt 38 miles; that in all pla 
near this courſe, it was heard to make a hiſſing noiſe as it paſſe; 
that having paſt over Lee hgrn, it went off to ſea towards (jt 
fica ; and I fy, that at Leghorn it was heard to give a conlide 
able exploſion, exceeding * report of a great gun, and thi 
immediate ly after, there was heard another ſort of found, ref 
bling the rattling of a great cart running over ſtones, 'whid 
continued for ſome time: He concludes from its apparent velociy 
ar ZBononia at upwards of 50 miles diſtance, that it moved i 
about the rate of 160 miles in a minute of time, which is abor 
10 times as {wift as the diurnal rotation of the earth under th 
equinoctial, and not many times leſs than that wherewith th 
annual motion of the earth about the ſun is performed ; to thy 
Montanari adds its magnitude, which at Bononia appeared i 
one diameter bigger than the moon, and above half as big agi 
in the other; which with the given diſtance of the eye, mak 
its real leſſer diameter upwards of half a mile, and the othern 
0 pan this being ſuppoſed, it is not ſurprifing, that 6 
arge a body, moving with ſuch an incredible velocity thro' theo 
air, tho' ſo much rarified as it is in its upper regions, ſhould o 
caſion ſo great a hiſſing noiſe, as to be heard at ſuch a diſtam 
as it ſeems. this was; but it will be much harder to concen, 
how ſuch an Inpetus could be impreſſed on its body, which 
{ſeveral degrees exceeds that of any cannon-ball, and how th 
Inpetus ſhould be determined in a direction ſo nearly parallel 
the horizon; and what ſort of ſubſtance it muſt be, that coul 
be ſo impelled, and ignited at the ſame time, there being m 
Vulcano, or other Spiraculum of ſubterraneous fire in the N. 
parts of the world, from whence it might be projected. 
Dr. Halley, having much confidered this appearance, takes ſo 
to he one of the hardeſt things to account for, that he * 1. 
| | | thetto 
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erto met with in the Phenomena of meteors, and he was apt 
think, that it muſt be ſome collection of matter formed in the 
her, by ſome fortuitous concourſe of atoms, as it were; and 
at the earth, met with it as it paſſed along in its orbit, being 
en but newly formed, and before it had acquired any conſider- 
le Inpetus of deſcent towards the ſun; for, its direction was 
attly oppoſite to that of the earth, which formed an angle 
th the meridian at that time (the ſun being in about 11 degrees 

Aries) of 67 degrees, that is, its courſe was from W. 8. W. 
E. N. E. wherefore, the meteor ſeemed to move the contrary 
y; and beſides N into the power of the earth's gravity, 
{ lofing its motion from the oppofition of the medium, it 
ms that it deſcended towards the earth, and was extinguiſhed 
the Tyrrhene lea to the W. 8. W. of Leghorn; the exploſion 
js heard upon its firſt immerſion into the water; and the rat- 
no like the driving a cart over ſtones was what ſucceeded upon 
© being extinguiſhed ; and ſomething like this is always ob- 
red upon quenching a very hot iron in water: Theſe facts be- 
g paſt diſpute, the Dr. would be glad to have the opinion of 
8 — thereon, and to know what objection may reaſonably 
made againſt the aboveſaid hypotheſis. | 
_ There was much ſuch another appearance ſeen 4 in 
many in 1686, by M. Gottfried Kirch, who for ſeveral years 
s a very diligent obſerver of the heavens, and perfectly well 
vainted with aſtronomical matters; in an Appendix to his 
phemerides for 1688, he gives the following remarkable ac- 
unt. On the gth of y O. S. at an hour and a half in the 
norning, there was a glowing ball of fire with a tail obſerved 

eight degrees and a half of Aquarius, and four degrees 
orth, that continued immoveable for half a quarter of an 
our, whoſe diameter was nearly equal to the ſemidiameter of 
he moon; at firſt its light was fo conſiderable, that by means 
hereof we could read without a candle; it afterwards gradually 
raniſhed in its place: This Phenomenon was likewiſe ob- 
rved at the ſame time in ſeveral other places, eſpecially at 
$:914:72, a town diſtant from 2 11 German miles to- 
ards the ſouth, being about 60 degrees above the ſouthern 
orizon.“ At the time of this appearance the ſun was in 26 
grees and a half of Capricorn, and by the given place of the 
ror, it is plain, it was ſeen about à of an hour paſt the me- 
lan, or in S. by W. and by its declination it could not be 
ore 24 degrees high at Lezpſick, tho” the ſame at Schlaits 
is about 60 degrees high; the angle therefore, at the meteor, 
| was 


in a right line from Leipſick, and upwards of fix and a half fg 
 Hſp miles high in the air; and tho* the obſerver ſays o 


nature; ſo that all that cen be concluded 
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was about 36 degrees; whence by an eaſy calculation it wil h 


* 


found, that the ſame was not leſs than 16 German miles diſtu 
miles perpendicular above the horizon, that is, at leaſt 70 EA 
| : It, ig 
motus perſtitit per ſemiuquadrantem hore, it is not to be unda 
ſtood, that it kept its place like a fixed ſtar, all the time of i 
appearance, but that it had no very remarkable progreſſive n 
tion; for, at the end of the ſaid Ephgmerides he has give 


| Bgure of it, which he has marked Fig. D, whereby it appey 6 


that it darted obliquely downwards to the right hand, and whe 
it ended, left two globules, or nodes, not viſible but by ach 
cope. n 
The {aid M. Gottfried Kirch in the beginning of a treatiſe 
his in High Dutch, concerning the great comet, which appeardi 
1680, intitled Neue Himmels Zeitung, printed at Nurenburg ii 
gives an account of ſuch another luminous meteor likewiſe fy 
at Leipſick on the 22d of May 1680. O. S. about three oc 
in the morning; which tho' he himſelf did not fee, yet was 
ſerved there by divers perſons who gave various accounts cf 
but the more intelligent agreed, that it was ſeen deſcendingy 
the north, and left behind it a long white ſtreak, where it bu 
aſſed; the like appearance was ſeen at the ſame time at Hi 
* 5 in N. E. or rather N. N. E. as alſo at Hamburg, Lud 
as Stralſund,. all which are about 40 German miles from [aj 
ſick ; but in all theſe places it was obſerved by perſons un 
quainted with the manner of deſcribing properly; things of til 
Rom it is, that til 

meteor was exceeding high above the earth, as well as the 
mer: All the circumſtances of theſe Phenomena agree wi 
what was ſeen in England in 1708; but it commonly fo happr 
that theſe contingent appearances eſcape the eyes of thoſe t 
are beſt qualified to give a good account of them; and when 
like ſhall again happen, it were to be wiſhed the curious wol 
take more notice of them than has been hitherto done, that. 
better account may be given of ſuch ſurpriſing appearances. 
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marks on the 5 the Magnetic Compals, pul- 
liſhed in the Memoirs of the Royal Academy 'of Stzences, 
ih Regurd to the general Chart of thoſe Variations; as 
alſo concerning the true Longitude of the Magellan Streights; 
by Dr. Halley. Phil. Tran. N' 341. P. 16ñĩß˙50 
R. Halley's chart publiſhed in 1701, for ſhewing at one =_ 

view. the variations of the magnetic compaſs, in all thoſe _ 
1s with which the Engliſb navigators are acquainted, has been l 
zundantly verified by the concurrent reports of the French pi- | | 
a who have had frequent opportunities of enquiring into the 

"Wb thereof ; fo that the Dr. hopes he has laid a fure foundation 
** r the future diſcovery of an invention, that will be of conſider - 2 
u ale ta mankind, when pertefted, he means chat; of the law, 

rale whereby the ad, varlations change, in appearance regu- 
ly, all over the world: Of this the Dr. has given his thoughts 
Phil. Tranſ. Ne 148, and 195, and hitherto he ſees no cauſe 
retract what he there offers for a reaſon of this change; but 
thinks we might ſtill arrive to a greater degree of certainty if 
e had a good collection of obſervations made in that ocean, 
hich divided Aſia and America, and which poſſeſſes about ? 


the whole circumference of the globe. 


| 

[ 

1 
= 
: 
_ 

g 


Dr. Halley takes notice of two particulars, ſeeming to call in 
eſtion the truth of his aforeſaid map; the one is in the Ale- 
ars of the Royal Academy of Sciences for 1700, concerning 
de variation obſerved at Paraiba in Braſil, about 25 leagues 
the northward of Pernamlouc, by M. Coupler the younger, 
hoſe words are as follows: On the 2oth of May 1698, hav- 
ing firſt of all carefully traced a meridian line, of which I 
made uſe in my aſtronomical obſervations, I obſerved: the de- 
[clination of the needle to be 5? 35' north-weſt” And the 
me obſerver tells us, that he found the latitude of the town of 
Paraiba 6* 38" 18! : Now it happened, that the Dr. himſelf 
as in the river of Paraiba, in March 1699, and had full op- 
ortunity of obſerving the variation both on board his ſhip, and 
ſhore, and found it conſtantly to be upwards of four degrees 
rth-eaſt ; ſo that he is apt to take it an error of the preſs, the 
utting N. W. for N. E. or rather of M. Coupler's memory, who 
{t al] his papers by ſhipwreck in his return: The like may be 
ud of the latitude of Paraiba, which tho? the Dr. himſelt did 
vt obſerve, yet at the fort of Cabo Bello, at the mouth of the 
ver, and which is about three leagues more northerly than the 
| tOWN, 
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town, he found the latitude not leſs than 6* 55' ſouth, and conf 
quently, that of the town more than 75. e 
The other is in a diſcourſe of M. de Liſſæ in the Memoirpi 
1710, where he compared the variations obſerved in ſome lam 
voyages with Dr. Halley's map of the variations; 2 other 
things it is there ſaid, that on the eaſt fide of the iſland of & 
Thomas under the equinoctial, M. Bigot de la Cante, eco 
lieutenant of the king s ſhip, Ja Sphere, had in the beginning i 
the year 1708 found the variation 11 degrees and half, where 
the Dr's chart makes it but 5 degrees and a half: The I 
owns that he himſelf never obſerved in thoſe parts, and thatyM 
ſuch caſes he was obliged to ſupply what was wanting from th 
accounts of 'others, and the e of the whole, and that iti 
poſſible, there might be more variation on that coaſt than 
Bad allowed; but looking into his chart (which was fitted tog 
year 1700) the Dr. finds, he then makes the variation at the i 
of St. Thomas full 7 degrees and a half, and not 5 degra 
and a half, which by the year 1708, might well ariſe to near vi 
degrees; ſo that the difference will become pretty tolerable, - 
In the ſame Memoir of M. de Li/le, the geography of th 
Dr's chart is called in queſtion ; and we are told, that the) 
has placed the entrance of the Magellan ſtreights at leaſt 10d 
grees more weſterly, than he ought to have done; for, that it 
thip St. Louis in 1708, failing from the mouth ot Rio Galli 
in about the latitude of 52 degrees ſouth, and not far from ( 
Virgin, directly for the Cape of Good Hope (which courſe, pt 
haps, was never run before) had found the diſtance between ih 
two lands no more than 1350 leagues, which he conclude, | 
much leſs than the Dr's chart of the variation makes it: Ti 
Dr. does not know from what computation M. de Liſc has de 
duced this conſequence, but he finds by his chart, that he ha 
made the longitude of Rio Gallega 75 degrees weſt from Ja 
don, and that of the Cape of Good Hope 16 degrees and a hill 
eaſt from it, that is in all, 91 degrees and a half differenced 
longitude ; this with the two latitudes, gives the diſtance, *: 
cording to the rhumb line, 1364 leagues, but according to i 
arch of a great circle, no more than 128) leagues ; ſo thatit 
ſtead of invalidating what the Dr. has there laid down, it al 
Jutely confirms it, as far as the authority of one fingle ſhy) 
journals can do it. 3 
The Dr. does not pretend, that he has had obſervations mi 
with all the exactneſs requiſite, for laying down inconteſk 
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agellan ſtreights in their true geographical ſituat ion; yet 
Fin was — without good grounds he placed them as 5 
id done; for when Sir oh Narborough in 1670, wintered in 
rt St. Julian on the coaſt of Patagonia, Captain ohn Wood, 
en his lieutenant, and an approved artiſt in ſea- affairs, obſerved 
- beginning of a lunar eclipſe September 18. O. S. at F: 
ht o'clock at night; and the ſame beginning was obſerved by 
Hevelius at Dantzick at 14h. 22', whence Port St. Julian 
more weſterly than Dantzick 6 h. 22“, or than London 5 h. G, 
tis, 76 degrees and a half: Beſides, the Dr. had had in his 
Witody a very curious journal of one Captain Strong, who went 
o the Sourh Seas in queſt of a rich 8 and who diſ- 
ered the two iſlands he called Fallland's 1/es, lying about 
o leagues to the eaſtward of the Paragon coaſt, about the la- 
ade of 51 degrees and a half: This Captain Srrong had a 
ick paſſage from the iſland of Trinadad (in 20 degrees and a 
If ſouth ſatitude) to the Magellan ſtreights; and in * 
, which was very well kept, the Dr. found, that Cape Virgin 
Ws by his account 45 degrees of longitude more weſterly than 
at and, whoſe longitude the Dr. knows to be juſt 30 degrees 
pm Tondon, that is, in all 75 degrees. | 
From theſe concurring teſtimonies, wanting better, the Dr. ad- 
ntured to fix the longitude of this coaſt as he had done, and 
can by no means grant an error of 10 degrees to be poſſible in 
tho perhaps, it may need ſome fwaller correction: The Dr. 
wever, readily grants, that thoſe, who go thither from Eu- 
pe, ſhall find the land more eaſterly than is there expreſſed, by 
aſon of a conſtant current ſetting to the weſtward near the 
quator, where ſhips are many times long detained by calms, 
uſt the ſtream carries them along with it; this happens to all 
ips bound to any part of the eaſt coaſt of South America. 


* 


ſervations on the Comet in 1680. Phil. Tranſ. N* 342. 


p- 170. Tranſlated from the Latin. 


| HIS comet that appeared the latter end of 1680, was 
remarkable on ſeveral accounts ; both for its being ſeen for 

r months, in which time it had run over nine entire ſigns, and 
the extraordinary bigneſs and brightneſs of its tail; but eſpe- 
ally for the remarkable curvity of its orbit, by means of which 
e theory of comets was at length diſcovered ; for, whilſt aſtro- 
"mers applied themſelves with the greateſt diligence to deter- 
ne its mot ion from obſervations, the great Sir {/aac Neaston 
6s the firſt who demonſtrated, that comets deſcribe very nearly 


* 
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parabolic orbits, which he has ſhewn how to conſtruct from thy 8 
given places, accurately obſerv d, illuſtrating the ſubject by tal 
comet of 1680, as may be ſeen at the latter end of the t 
book of his Princip. Philoſoph. 3k | ST 

But it happened, that this comet (which aſtronomers had 
much obſerv'd in the evening) was not once obſerv'd in the;ma 
ing, either at Paris or Greenwich before the 17th of Novenjy 
whence. it happened, that that part of the orbit, in which | 
comet deſcended to the ſun, could not be determined with 3 
certainty : M. Gottfried Kirch a German, publiſh'd at No 
berg in 1681, a book entitl'd Neue himmels Jeitung, i. 
Novus Nuncius c@leſtss, where he ſhews, how he came tod 
cover this comet, that had yet no tail, and that was ſcarcely WW 
cernible by the naked eye; to wit, whilſt he was obſerving f 
moon and Mars that was near her, on the 4th of Novenll 
O. S. in the morning, at Colberg in Saxony, a'town 11 deg 
more eaſterly/ than London, and about 50" 20“ lIatitude, 
moon being now come to ſome ſtar unknown to Tycho; ( 
which is in Mr. Flamſteed's Catalogus Britannicus, and 
44th ſtar of Leo) he had a mind to determine the place ft 
Jaid ſtar from the fix'd ſtars near it; and whilft he was mol 
his teleſcope about, he lighted on a fort of nebulous ſpot, « 
uncommon appearance, and which he preſently concluded, 
either a new comet, or a nebulous ſtar, reſembling that nt 
girdle of Andromeda: He firſt ſaw this comet half an hourik 
4 o'clock in the morning, ſomewhat higher than the two in 
teleſcopic ſtars, repreſented by a and c, Plate IV. Fig. z. 
which at 6 o'clock it was ſeen exactly in a ſtreight line; wha 
it appeared that it moved, and that direct; between 5 al 
o'clock he viewed this phænomenon with his 10 foot teleſa 
and ſaw two other {mall ſtars near it, leſs than the former i 
preſented by e and d, and above theſe a third ſtar g; the 
'rance of the comet was ſomewhat leſs from e than from 4, but! 
diſtance de was greater; at 6* 38“ the diſtance of the comet 
e, was double of that between d and e, and the line de be 
produced, left the comet below it, the teleſcope inverting 
objects, yet ſo as to touch its ſuperior margin; at 6" 4 
comet was more ſenſibly diſtant from e than from a, and fn 
a little more than half the diſtance of the ſmall ftars a and g 
to be obſerv'd, that the clock had anticipated the heaven 
14 entire minutes, as appear'd from the altitudes of Cor Ia 
taken at that time. 
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2 tha This is a very noble obſervation, and therefore ſeveral methods 
” ere uſed to find out the places of the ſmall ſtars then near the 
th met, and it appeared, that at that time they had the follow ing 
uation. | as : 5 


Long, Lat. 4 * 

8 N 29 „ 107 1 29 20% North 
0:29 %% 0 1 8 00 
e - 29 34 30 I 10 45 


A great circle, drawn thro* a and c, was found to paſs thro' the 

{tar of the tail of Ur/a major, and, conſequently, the angle 
med at 4 with the circle of longitude was 15* 36“ and 2; and 
| e the diſtance of the comet from a towards c was a little more 
an half the diſtance 4g (which was found by a 16 foot teleſ- 

pe and a micrometer to be 21 minutes and 4) let us ſuppoſe, 

at it was 12 minutes, and from | theſe dara the place of the 

met will be found to be K 29? 51 with 1* 17 4 N. Lat. at 6 

clock, but at London 5 2 of apparent time, 2 9 

| Afterwards on the 6th of November at 4" 42” in the morning, 
Kirch did with his two foot teleſcope obſerve the comet 

actly in a ſtreight line between Mars and the ſmall ſtar N. 

hich is the 45th of Leo in the Catalogus Britannicus, and then 

was in TW 2 42 with O 16' 4 8. Lat. Mars had at that 

e (upon comparing together the obſervations made juſt before 

8 nw 35 46 1 with 1* 56“ N. Lat. whence from its 

yen path the comet's place, at London zu 58 in the morning, 

parent time, was m 30 23“ with 17 6 N. Lat. November 
e Tith at 5 15 in the morning the comet was equally diſtant 

dm Fayer's two ſtars of Leo s and 2, but had not yet reached 

e right line that joins them, tho? very near it: In the Catalogus 

ritannicus c had at that time we 14 15' and almoſt 1* 41 

Lat. but 7 had ny 19? 3 f and o? $4'S. Lat. conſequently, 

e Lat. of the comet was ſomewhat leis than the mean — 

eſe, viz, than o 33“ 4 north, and its Long. fomewhat leſs 

an If 15 39“; but this is not to be relied on, ſeeing it 
pends upon the eſtimated equality of the diſtances, which i 
certain; the tail of the comet now began to be only half a 
gree in length, ſeen thro' a ten foot teleſcope, 23H | 
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An Account of the Diſpute between M. Leibnitz and. I 
Keill, about the Right of the Invention of the Method of 
Fluxions, by /ome calld the Differential Method, H 
Tranſ. N* 342. p. 173. pe 


8 Everal accounts having been publiſh'd abroad of the Comnyn 
cium epiſtolicum Collinii & aliorum de Analyſi pronoi 
and all of them very imperfect, it was thought proper to publiſ 
the following account. l 


. 


This Commercium conſiſts of ſeveral letters and papers, i 
the cuſtody of the Royal Society, and which are here rang 
together in order of time, and either faithfully copied, or ti 
Jated into Latin from ſuch originals as are mentioned in the ii 
of each letter and paper; and a numerous committee of f 
Royal Society was appointed to examine the fincerity of tt 
originals, and compare therewith the copies taken from the 
It relates to a general method of reſolving finite equations ii 
infinite ones, and applying theſe equations, both finite and in 
nite, to the ſolution of problems, by the method of flux ion 
moments: We will firſt give an account of that part of the m 
thod, which confifts in reſolving finite equations into infinite on 
and by that means ſquaring curvilinear — — by inf 
equations are meant ſuch as involve a ſeries of terms convergi 
or approaching ſtill nearer and nearer to the truth in inſiniui 
10 as at length to differ therefrom by a quantity leſs than 
given, and if continued in infinitum to leave no difference, 
Dr. Wallis in his Opus Arithmeticum publiſh'd in 1657 U 


3 3. Prop. 68. reduced the fraction N 
3 


into the ſeries A +4 R +4 R. HR A- 4 R. Af 
Tord Viſcount Brounker {quared the hyperbola by this i 


* 


by a continual dis 


Eee that , by 
e. ae if * 
2 — r FF — 1 Cc. conjoining each two ten 
into one; which was publiſh'd in the Philoſedbical Traij 
ions for April 1668. | rr hl 
Soon after, M. Mercator publiſh'd a demonſtration af 
quadrature by Dr. Wallis's diviſion; and not long aſter til 
Mr. James Gregory gave a geometrical demonſtration them 
and theſe books were a few months after ſent by Mr. 
Collins to Dr. Barrow at Cambridge, and by Dr. Barrow 
municated to Mr, Newton in ꝓune 1669, then a fellow of - ” 
be | | | 5 Oy 
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re; whereupon Dr. Barrow - ſent Mr. Collins in return a 

a of Mr. Newron's, entitled Analyſis per equationes numero 
rminorum infinitas; and this is the firſt piece publiſh'd in the 
mmmercium, and contains a general method of doing that in all 

tves, which my Lord Yrounker, and M. Mercator did in the 

perbola alone; and tho the latter liv'd upwards of 10 years 


ona er, yer he never proceeded any farther than to the ſingle qua- 


ublülture of the hyperbola: The progreſs made by Mr. Newton as 
a curves in general ſhews, that he did not want M. Mercazor's 
iſtance; however, to avoid cavilling, he allows that both my 
"rd Brounker had invented, and M. Mercator demonſtrated the 
ies for the hyperbola ſome years before they publiſh'd it, and 
nſequently before he himſelf had found out his general 
thod 85 | es 


t . | HOG CID DIST | Fes F201 g 
Mr. Newton in his letter to Mr, Oldenburgh, dated October 
4. 1676, mentions the aforeſaid treatiſe of Analyſis in the follow- 
Yo manner; at that very time in which Mercazor's, Logarith.- 
motechnia was publiſh'd, my friend Dr. Barrow (then proſeſ- 
for of mathematics at Cambridge ) communicated to Mr. Collins 
a Compendium of theſe ſeries, wherein I ſignified, that the 
area's of all ſorts of curves and their rectification, together with 
the ſuperfic ies and contents of ſolids could be determined from 
given right lines, and vice verſd; and I illuſtrated the ſaid 
method by divers ſeries * : Of this Compendium Mr. Collins in 
era] letters in 1669, 1670, JI, and 72 informed Mr. Zames 
regory in Scotland, Mr. Bertet and Mr. Vernon at Paris, 
. Alphonſo Borelli in Italy, and Mr. Strode, Mr. Townſend, 
ir, Oldenburgh, Mr. Dary and others in England, as ſtill 
ppears by his letters; and beſides, Mr. Oldenburgh in a letter 
ated September 13. 1669, and enter'd in the letter- book of the 
Noyal Society, communicated it to M. Francis Sluſius at Leige, 
nd cited ſeveral paſſages out of it; and particularly Mr. 
ins in a letter to Mr. ; Fames Gregory, dated November 
5- 1669, ſpeaks thus of the method contained therein ; 
Dr. Barrow has given up his place of reading public lec- 
tures to one Mr. Newton of Cambridge, whom he mentions 
in the preface to his Optical Lectures, as a perſon of an extra- 
ordinary genius; for, before Mercaror's Lagarirhmotechnia 
was publiſh'd, he had invented the ſame method, and applied 
it to all curves in general, and to the circle divers ways. And 
n a letter to Mr. David Gregory, dated Auguſt 11. 16 76, he 
peaks of it to the following purpoſe, © a few months after 
theſe books (viz. Mercator's Logarithmotechnia, and Gregory's 
Co Exercitiones geomerrice) were publiſh'd, they were ſent to 


« Dr. 


—— 


— —— —— — 7 


Mr. Gregory underſtoed, that this methhd, us'd by N 


another letter to Mr. Oldenburgh, to be communicated to M 
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Dr. Barrow at Cambridge; and the Dr. returned anſua 
* that this doctrine of infinite ſeries was invented by wil 
© Newton two years before M. Mercator's Logarithmotechdl 
was publiſh'd, and that he had applied it to all curves in gui 
ral, and the Dr. at the ſame time ſent Mr; Nervron's MS. copy, 
The laſt of the ſaid two books came out towards the latter evi; 
of 1668, and Dr. Barrow" ſent the faid Compendium to My 
Collins in uu following, as appears by three of the Dc's letrey 
and Mr. Collins in a letter to Mt. Srrode, dated Fuly 26. 16% 
writes to the following purpoſe'; © I ſent a copy of the Loparin 
motechnia to Dr. Barrow at Cambridge, who immediari 
« ſent me ſome papers of Mr. Newton's, from which, and othailf 
formerly communicated to the Dr. by the author, it appayli 
that that method was invented ſome years before by the {uM 
Mr. Newwt0n,and applied univerfally ; fo that hy means them 
in any propos d curvilinear figure, defin'd by one or more pn 
perties, the quadrature or àtea of the ſaid curve may be found 
accurately, if poſſible, but if not, yet infinitely near; as 1 
< the evolution or length of a curve, the center of gravity ii 
© a figure, ſolids generated by its rotation, and their fuperfidg 
may be obtained without any extraction of roots: After thi 


Aſercator in his Logarithmotechnia, and applied to the qu 
drature of the hyperbola, and likewiſe improv'd by the {ai 
Mr. Gregory himſelf, us now made univerſal, and appli 
« to all forts of figures, he after a great deal of cloſe applicatin 
« diſcover'd the {fame method; and both Mr. Nægvron, and M 
« Gregory propoſe to improve it; but the latter does not thin 
it fair to anticipate Mr. Nezvron, the firſt inventor *: And WW 


-* etbnitz, and dated Zune 14. 1676, Mr. Collins adds; * fud 
is the excellency of this method, that being fo univerſal l 
* ſticks at no difficulty; and I believe, that Mr. Gregory a 
© others are of opinion, that whatever was known before of ti 
matter was but like the glimmering light of rhe dawn, 'wki 
* compat'd with the brightneſs of noon-day. 

This tract was firſt publiſhed by Mr. William Jones in 1710 
who found it among the papers, and in the hand writing d 
Mr. ohn Collins, and afterwards collated it with the origin 
which he borrowed of Mr. Nezwron ; it contains the above - mer 
tioned general method” of Analyſis, ſliewing how to reſolf 
finite equations into infinite ones, and how by the method 
moments to apply equations both finite, and infinite to the * 
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Mm of all ſorts of problems; it begins where Dr. Wallis left off, 


1 funds the method of quadratuxes; upon three rules. 


Dr. Vallis publiſhed his Arithmetica inſini torum in 1655 
; "y = 4 — of that book, if the Ahſci ſſa of an 2 
near figure be called x, and m and n be integers, and the or- 


Fnates erected at right angles be x 5 „the area of the figure 


. And this is aſſumed by Mr. Nevron 


the firſt rule; upon which he founds his quadrature of curves: 
hr. Vallis demonſtrated this propoſition by an induction of par- 
ſculars, and then collected all into one propoſition by a table of 
ie caſes; whereas Mr. Newton reduced all the cafes into one by a 
"wer with an indefinite index, and at the end of his Compen- 
um demonſtrated it at once by his method of moments, and he 
2s the firſt who introduced indefinite indices of powers into 
alytical operations: Beſides, by the 18th propoſition of the 
id Arithmetica infinitorum, and by ſeveral other propoſitions 
at follow ; if the ordinate be compoſed of two orj more or- 
inates, taken with their figns E and —, the area will be com- 


Woſed of two or more area's, taken with their figns + and — 


eſpectively; and this is aſſumed by Mr. Newron as the ſecond 
le, upon which he founds his method of quadratures: And 
e a rule is to reduce fractions, and radicals, and the af- 
Red roots of equations into converging ſeries, when the qua- 
rature does not otherways ſucceed ; and by the firſt and ſecond 
ules to ſquare the figures, whoſe ordinates are the. ſingle terms of 
he Kries: Mr. Newton in a letter to Mr. Oldenburgh, dated 
7117 13, 1676, and communicated to M. Leibnitæ, ſhewed how 
d reduce any power of any binomial into a converging Series, 


Ind how by that Series to ſquare the curve, whole ordinate is 


hat power; and being defired by M. Leibnitz to explain the 
rigin of this theorem, he replied in his letter, dated Oct. 24, 
676, that a little before the plague (which raged in London ip 
665) upon reading Dr. Wallis's Arithmetica infinitorum, and 
onlidering how to interpolate the ſeries x, x — & x3, x — 4 x3 
F, „-* ++ x5 —+ x), Ec. he found the area of a 


Bat DIES © e | 
ircle to be * 1 — . . * — 2 ec, and by pur- 8 
ung the method of interpolation he found the theorem above men- 
loned, and by means of this theorem, the reduction of fractions 


ind ſurds into converging ſeries, by diviſion and extraction of 


00s, and that then he proceeded to the extraction of adfected 
oots; and theſe reductions are his third rule. 


When 
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When Mr. Newton had in this compendium explained the 
three rules, and illuſtrated them with variety of examples, 
laid down the idea of deducing the area from the ordinate, 
confidering the area as a naſcent quantity, growing or increaſ 
by continual flux, in proportion to the length of the ordinar, 
and ſuppoſing the Abſci ſſa to increaſe uniformly in proportian y 
the time; and from the moments of the time he gave the nay 
of moments to the momentaneous increments, or 1nfinitely ſm 
parts of the Alſciſſa and area, generated in moments of tine! 
the moment of a line he called a point, in the ſenſe of Caugh 
rius, tho' it be not a geometrical point, but a line infinity 
Mort; and the moment of an area, or ſuperficies he call 
a line in the ſenſe of the ſame Cavallerius, tho? it be nay 
geometrical line, but a ſuperficies infinitely narrow; al 
when he conſidered the ordinate, as the moment of the area, 
underſtood by it the rectangles under the geometrical ordinay 


and a moment of the Alſci ſſa, tho* that moment be wi 


always ex preſſed: Let ABD. Plate IV. Fig. 4. ſays be; 
any curve, and AHKB a rectangle, whoſe fide A H or K] 
unity; and ſuppoſe, the right line D BK, moving unifom 
from A H, to deſcribe the areas ABD and A K, and that tl 
right line B K, 1, is the moment by which the area AI, 
gradually increaſes, and the right line B D, y, the moment) 
which the curvilinear area A B D gradually increaſes; and ti 
from the moment B D continually given, you may by the thit 
preceeding rules inveſtigate the area A BD, deſcribed therdy 
or compare it with the area AK, x, deſcribed by the mum 
Afi a, 1 | | 
This is Mr. Newton's idea of ſquaring curves; and hov k 
applies this to other problems, he expreſſes in the next word 
* now, /ays he, by the ſame method that the ſuperficies ABI 
« 1s found by the three preceeding rules from its moment bei 
* continually given, by the very ſame any other quantity may 
found from its moment given in like manner; the matter wi 
become plainer by an example ;* and after ſome examples if 
adds his method of regreſſion from the area, arch, or ſolid a 
tents, to the 4b/zifſa ; and ſhews how the ſame method ext 
to mechanical curves, for determining their ordinates, tangeth 
area's, lengths, c. and that by aſſuming any equation, expr 
ſing the relation between the area and e of a curve, 90 
may by this method find the ordinate; and this is the foundati 
of the method of fluxions, and moments, which Mr. Nero! 


his letter, dated October 24, 1676, comprehended in the fol 
| 40 i 


a a a 6a & 


a 
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g problem; * from a given equation involving any number of 
uents, or flowing quantities, to find the fluxions, and Vice 
In this Compendium Mr. Newton W the uniform fluxion 
time, or of any exponent of time by an unit; the moment of 
e, or of its exponent by the letter o; the fluxions of other 
antities by any other ſymbols; the moments of thoſe quantities 
the rectangles under thoſe ſymbols, and the letter o; and the 
aof a curve by the ordinate incloſed in a ſquare, the area be- 
> put for a fluent, and the ordinate for its flux ion; when he is 
monſtrating any propoſition, he uſes the letter o for a. finite 
ment of time, or of its exponent, or of any quantity flowing 
iformly, and performs the whole calculation by the geometry 
the ancients in finite figures, or ſchemes, without any ap- 
oximation; and as ſoon as the calculation is at an end, and 
equation reduced, he ſuppoſes the moment o to deereaſe in 
ſnitum and vaniſh ; but when he is not demonſtrating, but only 
reſtigating a propoſition, for _— diſpatch, he 3 the 
"ment 6 to be 1nfinitely ſmall, and forbears to write it down, 
d uſes all manner of ' approximations, which he conceives will 
duce no error in the concluſion:' You have an example of the 
ſt kind at the latter end of this Compendium, in demonſtrating 
firſt of the three rules, laid down in the beginning of the 
ok; you have examples of the ſecond kind in the fame Com- 
dium, p. 15. in finding the length of curve lines; and in 
18, 19, in finding the ordinates, area's, and lengths of me- 
anical curves; and he tells you p.19, how by the ſame me- 
dd to draw tangents to mechanical curves; and in his letter of 
ecerber 10, 1672 he adds, that problems about the curvature 
3 or mechanical curves are reſolved by the ſame 
Frhod ; whence it is manifeſt, that he had then extended the 
thod to ſecond and third moments; for when the area's of 
yes are conſidered as fluents (as 1s uſual in this Analyſis) the 
liuates expreſs the firſt fluxions, and the tangents are given by 
ond fluxions, and the curvatures by third; and even in this 
nalyſis p. 16. where Mr. Newton ſays, Momentum eſt ſuper- 
es cum de ſolidis, & linea cum ge & punctum cum 
lineis agitur; is the ſame as if he had faid, that when ſolids 
 confidered as fluents, their moments are ſuperficies, and the 
dments of thoſe moments, or ſecond moments, are lines, and the 
dments of thoſe moments, or third moments are points in the 
e of Cavallerius; and in his Princip. Philoſoph. Mat hemat. 
ere he frequently conſiders lines as fluents, delcribed by points 
Vox, VL 3 | . | whoſe» 
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whoſe velocities increaſe, or decreaſe, the velocitics are the g 
fluxions, and their increaſe = ſecond ; and the problem, 9 « 
from a given equation involving flowin ntities to — 
Aurions "and i 705 verſe, extcrli to all 7. Merlene as is n 
felt by the examples of its ſolution, publiſhed by Dr. Wu 
Tom. II. p. 391, 392, 336, and in lib. 2. Princip. prop. i 7 
Mr. Newton calls the fe cond difference, the difference of | 
ments. | | 
Now the better to underſtand what kind of ied q 
Newton uled in, or before 1669, when he wrote this C 
dium of his Anal yar, his demonſtration of the firſt rule aba 
mentioned is as follows; let the baſis Ei. ;. AB of any curye Al 
be = x, and the 5 B D y, and the area AB DS 
© as before; likewiſe let BB =o, K = = , and the rech 
Bg HK fov) = the "ſage 1270 therefore, Ap vil 
*—=x o, and AB = ＋ ; theſe things — 
& miſed, from aſſuming at pleaſure the relation between & 


* y is ſonght for as follows; let the equation 2x5 =6 
3 Sau be taken at pleaſure ; then ſubſtituting 70 
43 for x, and 2 EC 0, ar Aſp for 2, you have 1 
* + 3 10 34 ＋ 03 = (from the nature of the q 
*2* + 2209 0 v7, — taking away equals, wg. 931 
8, and 3 the. reſt by 9 there remains 
3* += 3K =2Sv—0v*; now if we ſup 
© BB 2 in inßnitum and vaniſhes, or that o is fla 
* and y will be — and the terms cp Bed by a will vs 


* conſequently, there will remain - X3X#=2 2, or 
9 | 3 a | 
1 25085 * I, or Po (= 2 = 73 . a | 
* * 


= 


=, = 4 will be = * Or unjverfally, if £34 i 


22 


c mn _ "a nn ff 
Y = Ez or putting =c and n n =} 
— 5 "Pp 5 m7 „ and. + a pi 


12 
eue, or ch b == zu, then putting * -|- o far æ, 2 
© or (which is the lame thing) fubſtituting x y 
have c X xÞ + Por Pal Se. c * 
to wit, by omitting the other terms of the Series, that at lei 
would vaniſh ; now taking away the equal terms c Þ and 
and dividing the reſt "7 o, there remains cp 1 1 


M 
965 
vs, 


— 
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2 . 9) or dividing by c* #?, pi will be 
t e ee 
3 7 = 
> 2 orpes *® == ny, or by reſtoring again _22 
3 mn A , 


6 * | | 3 3 

ſtead of c, and m ＋ 71 inſtead of p, that is, m inſtead of 
e 

—1, and x à inſtead of pc, ax will be y; wherefore 


af - | „1 -* 
- — | . #1 — — 5 
Li Abe he . will be = +2 
| contra, ax Is 7 E= an X 2 


The ſecond rule may alſo be demonſtrated by the ſame me- 
dd of operation; and if n whatever be aſſumed, 
refſing the ratio between the Abſciſſa and area of a curve, 
> ordinate may be found in the ſame manner, as is hinted in 
next words of the Aunaiyſis; and if this ordinate multiplied 
o unity be put for the area of a new curve, the ordinate of this 

curve may be found in the ſame manner; and ſo 6n-perpe- 
ly; and theſe ordinates repreſent the 1ſt, zd, zd, 4th, and 
lowing fluxions of the firſt area: This was Mr. Newron's me- 
dd of operation ar the time, when he wrote this Compendium 
his Analyſis; and he uſed the ſame method in his book of 
Jadratures, and ſtill continued to uſe it: Among the other ex- 
ples, whereby he illauſtrates the method of Series and moments 
down in this Compendium, are theſe 3 let the rad ius of à cir- 
be 1, the arch z, and the fine æ; the equations for find ing 
e arch, whoſe ſine is given, and finding the ſine whoſe arch 18 


ven 


=f . ̃ Sat be 3 at bo „e 
, = T 6 7 * ＋ 112 T Ts 8 1. 
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Mr. Collins informed Mr. Gregory of this method in autumn 
$69, and Mr, Gregory by the help of one of Mr, Neon $4- 
65, after a year's ſtady, found out the method in December, 
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1670; and two months after, in a letter dated Feb. 15, 168 
ſent ſeveral theorems, diſcover'd thereby, to Mr. Collins, will 
leave to communicate them freely; and Mr. Collins was ve 
free in communicating whatever he receiv'd either fr 
Mr. Newton or Mr. Gregory, as appears by his letters prim. 
in the Commercium ; amongſt the Series Mr. Gregory (ent in . 
{aid letter, were theſe two; let the Radius of a circle be, . 
arch a, and the tangent t, the equations for finding the at 


| With whole tangent is given, and the tangent, whoſe arch is g 
3 will be theſe: Wc 
| +: 
10 a=! — — .. 
lis . „ * 97 
_ |. \ | 3 5 wal 9 1 
1 F — — — — —— Oe. . 
my | \ 0 : N p | | 
| In this year 1671 M. Leibnitz publiſh'd two tracts at lil, 
| don, the one dedicated to the Royal Society, and the other 


the Academy of Sciences at Paris; and in the dedication . 
the firſt he mentioned his correſpondence with Mr. Oldenbuiꝭii . 
In Feb. 1675 M. Leibnitz, meeting with Dr. Pell at Mr. Zo: 
* mg to thed ifferential method; of Moutan; and notwil 
tanding Dr, Pell ſhew'd him, that it was Mouton's method, Wir 
perſiſted in maintaining it to. be his own invention, pretendiy 
that he had found it Rimſelf without knowing what M 
had done before, and that he had improv'd it much, Wa 
one of Mr. Newton's Series was ſent to Mr. Grezory, he tried i. 
deduce it from his own S2r/es combined together, as he mai 
tions in his letter, dated Dec. 19, 1670; and by ſome (uifiy. 
method M. Leibnitz, before he left London, ſeems to h! 
found the ſym of a Series of fractions decreaſing in 5nfinumiliMc 
 whofe numerator is a given number, and the denominators d 
N pyramidal, or triangulo-triangular numbers, &c. e 
hold the myftery ! from the ſeries + ET 4-4 ++ 4-5 £0 
ſubduct all the terms but the firſt (viz. 4 + 4 4 + + 5, 68k 
and there will remain i= 1 —£ ++ —+4 + 4 — + + 


| 1 1 1 ok 
II . + - +. + + +, &.: 


| xz * aq * 3% Þ os a 
wt from this ſeries take all the terms but the firſt, and there wh 0 
1 0 , . , > i 
[ remain 4 = oem z E = x, +, F 
N Nang. 2X3X4 % zige; Nadz 
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om the firſt geries take all the terms but the two firſt, and 


ec ill remgyn == EIT IT J 1 a 
About the latter end of February or beginning of March 1673, 
| Leibnitz went from London to Paris, and continued his 
rre:pondence with Mr. Oldenburgh to the following June; 
en he learned Algebra and the higher Geometry, and in ly. 
14 he renewed his correſpondence with Mr. O/denbargh and 
r. Collins, and he wrote, that he was maſter of a wonderful 
Wcorcem, which gave accurately the Area of a circle, or any 
for thereof, in a ſeries of rational numbers; and in October 
lowing, that he had found the circumference of a circle, in a 
ries of very ſimple numbers, and that by the ſame method 


b he calls the ſaid theorem) any arch, whoſe fine was given, 


mference were not known; his theorem, therefore, amounted 
the finding any Sector or arch, whole fine was given; if the 


it tio of the arch to the whole circumference was not known, 
cher theorem or method gave him only the arch; if it was 
100 Now it alfo gave him the whole circumference ;' and there- 
een was the firſt of Mr. Newton's two theorems above-men- 


ned; but M. Leibnitz did not then know the demonſtration 
this theorem; for, in his letter of May 12, 1676, he defir'd 
r. Oldenburgh to procure the demonſtration from Mr. Collins, 
eaning the method by which Mr. Newton had invented it. 
in a letter of Mr. Collins's, dated April 15, 1675, Mr. Ol- 
nburgh ſent M. Leibnirz eight of Mr. Newton's and 
r. Gregory's Series, amongſt which were Mr. Newton's two 
ies above-mentioned, for finding the arch, whoſe fine is 
ven, and the fine, whoſe arch is given; and Mr. Grego- 


ngent is given, and the tangent, whoſe arch is given; 
d M. Leibnitz in his anſwer dated May 20, 1675, ac- 


- ov edged the receipt of this letter in the following words, 
ol | recety'd your letter containing a great deal of alegbraical 
5, 00 knowledge, for which I thank you and the learned Mr. 
Tools; but being now very much taken up; beſides my ordi- 


nary buſineſs, eſpecially with mechanical affairs, I could not 
examine the ſeries you ſent me, and compare them with my 
own; as ſoon as I ſthall have done it, I ſhall give you my 
opinion; for, it is ſome years ago ſince I invented my ſeries in 


lome very peculiar way”. | 


But 


ight be found in a like ſeries, tho' the ratio to the whole cir- 


s two Series above-mentioned, for finding the arch, whoſe 


CL Sb nn gk Ad 
\ - - —— 


F 


_ 33 1 =; 


treatiſe ; but he ſtill wanted a demonſtration of the re: 


6 ME MO IRS vf be 3 
But yet M. Leibuitæ never after took any farther notice of yl 
having receiv'd theſe ſeries, nor hinted how his own differ'd oli 
ceiv'd from Mr. Oidenburgb, a numetal feries deduced i 
them in particular caſes ; and What he did with Mr. Greg 
ſeries for finding the arch, whoſe tangent is given, he has kth © 
in the Acta Erudirorun for the month of April, 1691, p. 


ow, ſays he, in 16 3, I had compoſed a ſmall treatiſe of ai 


metical quadrature, that from that time was read by wy fri 
„S'. By athevrem for the tranſmutation of figures, i: tho: of 
Dr. Barrow and Mr. Gregory, he had now found a detnonlnf 
tion of this ſeries, and this was the fubject of. 1 8 bk 
„ And 
this purpoſe he wrote to Mr. Oldenburgh the follo ing ll 
date. — May 12. 1676; when N. Georg Mohr = Is 
. J. me the method of expreſſing the ratio between the ti 
©and the fine by the following infinite ſeries, that had been can 
munitated to him by your learned Mr. Collins; via. putting 
for the ſine, z for the arch, and 1 for the Radius x 
| © =: 3 ＋— - K 5 af ed %7 +. x9 ＋ Sc. | 
40 
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A 
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* when, 7 /ap, he brought me theſe, which appear to me to if 
* very tv 4 and eſeeeiallp the latter oc which ba! 
* certain peculiar elegance; therefore, Sir, you ſhall oblipets 
© very much, if you fend me the demonſtration; in retum 
* ſhall fend you my thoughts on this matter, which are wh 
© different from theſe, and of which I think I have writ ydl 
about ſome yeats ago, without adding the detmonfſtratidi 
which I am now about poliſhing; I intreat you would remett 
© ber me very kindly to Mr. Collins, who can enable you 
*- fatisfy my x Prey here, by the expreſſion, I ſay, one would 
think, he had never ſeen theſe two ſeries before, and that I 
thoughts on this matter, which are very different from thel 
were ſomething other than one of the fertes, which he halt: 
ceived from Mr. Oldenburgh the year before, and that a demo. 
ſtrat ĩon thereof which he was then poliſhing, would be of ſuc 
value, as to compenſate for Mr. Newron's method. 
Upon the receipt of this letter, Mr. O!denbargh, and Il. 
_ Collins wrote preſſingly to Mr. Neawron, defiring he would de- 
cribe his method to be communicated to Mr. Leibyitz; 10 
95 i 


5 Ie 
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g therein his method ef ſeries, as he had done before in the 


I dofcrib'd at large the redufitien ef the power of  þinomial 
60 a ſeries, and only touch'd upon the réduction by diviſion, 
d already deſcrjbed theſe latter; but he only fer down the two 
Wi terms of the Series, into which the power of a binomial 


night be reduced; and among the examples in this letter, there 
ei re Series for finding the number whoſe logarithm is given, and 
nl WY: finding the verſed fine whoſe arch is Pre this letter was 
m rt to Paris June 26, 1656, together with a MS. drawn up by 
nd fo ic. Collins, containing extracts of Mr. Aames Grepory's letters; 


the requeſt of M. Leibnitz and ſome others of —— 
Sciences, drew up extracts of his letters, and the collection 
ſtill extant in the hand-writ ing of Mr. Collins, entitled, Ex- 
ate of Mr. Gregory's letters, 70 be lent to M. Leihuſtz rg pe. 
uo #5 defired to return the {ame ta you; QUIZ, Mr. Olden- 
eb; and that they were ſent is affirmed by Mr. Cohmns in his 
er to Mr. David Gregory the brother of the deceaſed, dated 
a 11, 1696, and appeats farther by M. Leibnitæ and NM. 
(chirnhauſe's anſwers concerning them. 

M. Leibnita's anſwer, directed to Mr. Olderburgh, and dated 
Aguſt 29. 1696. _ thus; * your letter dated "7Za/y 26. con- 
tains ſeveral, and thoſe mere extraordinary things in Analyſis, 


gen than a great many voluminous books publiſhed om this ſubſect; 
run whe refore, I thank both you, Mr. Newer, and Mr. Collins for 
e om munieating to me fo many curious things; and towards 
it ue end of the letter, after he had done with the contents of Mr. 
ati ew ron's letter, he proceeds thus; I come now to other things 
emen · ¶ contained in your letter, which the learned Mt. Collins was 
you Apleas'd to communicate; I with he had added the demonſtra- 
wollMtion of Mr. Gregory's linear approximation, for he certainly had 
hat Ma geaius for pramoting ſuch ſpecylations *: And M. T/chern- 
n the anſwer, dated September 1. 1676, after he had done 


nad ft. 
demo. 
ſuch l 


ith Mr. Newzop's letter about ſeries, eoncludes thus, and 
what that excellent geemetrieian Mr. Gregory has done in this 
matter are certainly extraordinary; and indeed ſuch as ſhall 
cauſe his MS 8 to be publiſhed, ſhall do the greateſt [ſervice 


d ho his reputation: In the firſt part of this letter, where M. 
1d d hirnhauſè ſpeaks of Mr. Newton's ſeries, he ſays, he looked 
j * Fer them curſorily, to ſee if he could find M. Teibnitæ's 9 


Wn penis abore-menmened; only with this difference chat het 


Wc, Mr. Gre died abeut the end ef 1975 ; and Mr. Collins, 
0 
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"for, ſquaring che circle, or hyperbola; but if be had ſearch'a oi 
it in the extracts of Mr, Gregory's letters, he might have fl 
it in the above mentioned letter of February 15. 16713 for; I 


the hand- writing of Mr. Collins. 4 
And tho' M. Leibnitæ had now received this ſeries tun 
from Mr. Oldenburg, yet in his letter of 3 * 

ſent it back to him by way af recompence for Mr. Num 
method, pretending, he had communicated it to his friend 
Paris three years before, and upwards that is, two years bely 
hu received it in Mr. Oldenburgh's letter of April 1 5. 16); F 
which time he did not know it to be his own, as appears by h 
anſwer of May 20. 1675, abovementioned : He might teceh 
this ſeries at London, and communicate it to his friends at Pyj 
above three years before he ſent it back to Mr. Oldenburgh; * 
it does not appear, that he had the demonſtration thereof ſo eah 
which when he had found out, he then exhibired in his Oi 
Jum, and communicated 1t to his friends, and: he bim 
told us, that this was in 1675: However, it lies upon hint 
prove, that he had this ſeries, before he receiv'd- it from! 
Oldenburgh; for, in his anſwer to Mr. Oldenburgh he did u 
know any of. the ſeries, then ſent him, to be his own; and | 
conceal'd from the gentlemen at Paris his having. receiv i 
from Mr. Oldenburgh, with ſeveral other ſeries, — his bavi 
ſeen a copy of the letter, in which Mr. Gregory had ſent it 
Mr. Collins in the beginning of the year 1671: In the ſame km 
of Auguſt 2). 1676, after M. Leibnizz had deſcrib'd his « 
drature of the circle, and equilateral hyperbola, he add 
* again from the ſeries of regreſſions I found rhe following for 

* hyperbola, vz. if any number be Jeſs than unity, as 1- 


© and its hyperbolic logarithm be I; n will be 2 . 


4 114 
13 e 51) . bo 
IEEE CG 3 . if ; 
N r 777757 ＋ V if the number be gr 
than unity, as 1, then for finding it, I have IIkewiſe di 
covered the „ in Mr. Newton's letter; dis 
} SORE CAE ESD REEL her 
* will be =—-: * —— + 
I er l r 97 
and as to the regreſſion from arches, I directly light 
upcn the rule that from the given arch gives the co-ſine; d 
; g 8 

the co-fine = 1 — + FE. but after 
| . I *% 2; ag H3%24 1 


+22 $4 


- * 


» 


RoYAL SOCIETY. 12T 


likewiſe found, that from this rule might be demonſtrated 
hat other communicated to me for finding the right fine which 


| VT in 2 
1 — Sc. Thus M. 


1 IX 2x 3 IX 2X „ 

nitz put in his claim for the co· invention of theſe four 
ies, tho' the method of finding them was ſent him at his own 
neſt, which yet he could not underſtand ; for, in the ſame 
er of Auguſt 27. 1676, he defired Mr. Newwron to explain it 
her, his words are as follows ; but I want Mr. N22070n ſhould 
xplain ſome things farther ; as the origin of the theorem he 
ot Jays down; the method, by which in his operations, he 
und the quantities p, 4, 7; and in fine, how he proceeds in 
e method of regreſſions, as when from the logarithm the 
umber is ſought ;- for, he does not explain how that is deduced 
ls bis ering DOTY A NS 

He pretended to have found two ſeries for the number whoſe 


07011 to explain the method of finding thoſe very two 
Vhen Mr. Neroton receiv'd this letter, he wrote back, that 


* 


did ll bad already communicated to him all the ſaid four ſeries, the 
" = mer being one and the ſame ſeries, putting the letter I for 


logarithm with its fign ＋ or —; and the third the excels 
the Radius above the verſed fine, for which a ſeries had 
n formerly ſent him; upon this, M. Leibnitz defiſted 
m his claim: Beſides, Mr. Newton in the ſame letter, dated 
tober 24. 1676. farther explained his methods of regreſſion, as 
Leibnitz had deſir d; and yet M. Zeibnits in his letter of 
1e 21. 1677, deſir'd a farther explication; but ſoon after, 
n reading Mr. Newton's letter a ſecond time, he wrote back 


| bang 
t 1 
x ltd 
11s (| 

add 


for tif 


ind by his papers, that he had formerly us'd one of Mr. Npron's 
thods of regreſſion; but as in the example which he then 
nced to uſe, there was nothing elegant, he had, out of his 
al impatience, neglected to uſe it any farther: He had, there- 
, fevera} direct ſeries, and, conſequently, a method of finding 


. 4 

Foy m, before he invented the inverſe method, but afterwards 

— 8 got it; and if he had ſearch'd his old papers more diligently, 
lg thinks he might alſo have found this method there, but having 

e; al got his ewn methods, he wanted Mr. Newton's. | 


When Mr. Nereron in his letter dated Zune 13. 1676, had ex- 
aimed his method of ſeries, he added; * from theſe things it 
pears, how much the bounds of Analyſis are enlarged by 


arithm was given, and yet in the ſame letter he defir'd Mr. 


ly 12. 1677, that he now underftood what he wanted, and 
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* ſuch fort of infinite equations; for, by means thereof, it ex 
itſelf, I had almoſt ſaid, to all problems, excepting the nn 

© ral ones of Diophantus, and the like; yet it does not bell 
* altogether univerſal, but by ſome other methods of finding i 
© infinite ſeries ; for, there are ſome problems where we can 
© come to infinite ſeries either by diviſion, or extraction of ſmi 
or affected roots; but how we are to proceed in theſe ca 
have not leiſure now to ſkew, or mention ſome other thing i 
have invented about the reduction of infinite ſeries into H 
ones, where the nature of the thing will bear it; for, I fob 
* writing on theſe ſpeculations, now for almoſt theſe five 
© paſt, becauſe I have long fince been tir'd of them: To 
M. Leibnitz in his letter of Auguſt 27. 1676 anſwer'd; * x 
you ſeem to ſay, that almoſt all, difficulties ( except 
* Diophantus's problems) may be reduced to infinite feng 
cannot come in to; for, there are ſeveral problems ſo intry 
and perplex'd, as not to depend either on equations, or g 
dratures; ſuch are amongſt a great many others, the prob 
© of the inverſe method of . And Mr. Newtoz in| 
letter of October 24.1676, replied ; when I ſaid, that aly 
* all problems might be folv'd, I would be underſtood to m 
thoſe eſpecially, about which mathematicians have alu 

employ'd themſelves, or at leaſt ſuch as can admit of mathen 

tical reaſoning ; for, it is true, others may be deviſed fo itn 

with perplex'd conditions, that we cannot ſufficiently comprehe 

them, and much Jeſs bear the fatigue of ſuch . FE: ck 

Tations, as they may require: Yet notwithſtanding, that I mit 
ſeem to exceed the bounds of modeſty, I can refolve bothi 

inverſe problems of tangents, arid others more difficult ; andi 

this purpoſe I make uſe ofa twofold method, the one more cond 

and the other more general; at preſent I thought prope 

expreſs both in tranſpoſed letters, that I might not be obliy 

on account of others, finding out the ſame thing, to alter 

defign in ſome reſpects; 3; a ccd æ 10e ff h, &c. that is, ont 

thod conſiſts in taking away the fluent, or flowing qui 

from an equation, that at the ſame :ime involves its flu 
the other method, only in aſſuming a ſeries for any un 
quantity, from which the reſt may be commodiouſly dedu 
and in comparing the homologous terms of the equation rel 
ing to find out the terms of the aſſumed ſeries. By theſe | 
letters of Mr, Newton's, it is certain, that he had then, or ral 
upwards of five years before, found out the reduction of probt 


1 


e 


to flux ional equations, and conyerging ſeries; and by M. Leg bo 
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ſwer to the firſt of theſe letters, it is as certa in, that the latter had 


chen found out the reduction of problems, either to differen- 


equations, or to converging ſeries; and the ſame is alſo ma- 
F it by what M. Zeibnitz wrote in the Acta Erudit. Anno. 
51, concerning this matter: Now in 1675, /ays he, I had 
omposd a ſmall treatiſe of arithmetical quadrature, which 
rom that time had been perus d by my friends, but, the mat- 
ter growing upon my hands, I had not leiſure to prepare it for 
he preſs, after that, other avocations 1nterfer'd ; eſpecially now 
as it does not ſeem worth the while to explain prolixly in the 
ommon manner, what my Analyſis does briefly'. This qua- 
ature, compos'd in the common manner, he began to commu- 
ate at Paris in 1675 ; the following year he was poliſhing the 
monſtration thereof to ſend it to Mr. Oldenburgh, by way of 
urn for Mr. Newton's method, as he ſigniſies in a letter of 
{ay 12. 166, and accordingly in his letter of Auguſt 29. 1676, 
lent it compos'd, and poliſh'd in the common manner: The 
lowing winter he returned into Germany, by England and 
land, to enter upon publick bufineſs, and had no longer any 
ſure to fit it for the preſs, nor thought it afterwards worth his 
hile to explain thoſe things prolixly in the common manner, 
ich his new Analyſis exhibited in ſhort ; he, therefore found 
t this new method after his return into Germany, and conſe- 
ently, not before 1677. | | | 
The fame is farther manifeſt by the following conſideration; 
t. Barrow publiſh'd his method of tangents in 1670; from 
hich Mr. Gregory deduced his method of tangents without com- 
ation, as he wrote Mr. Collins September 5. 1670; Mr. Newton 
a letter, dated December 10. 1672, communicated his Method 
2 _ to Mr. Collins, and added; * this 1s one particular, 
or rather corollary ofthe general method, that extends without any 
troubleſome calculation, not only to the drawing of tangents to 
any kind of curves, either geometrical, or mechanical, or an 
how regarding right lines, or other curves; but likewiſe to the 
lolving of other more abſtruſe problems of curvatures, area's, 
lengths, centres of gravity of curves, c. nor is it confined 
(like Huddenius's method de maximis & minimis) only to 
ſuch 1 as have no ſurd quantities; I have added this 
method to that other, wherein I give an exegeſis af equations, 
by reducing them into infinite ſeries. M. Slufius ſent his Aa- 
vos of Tangents to Mr. Oldenburg January 17. 1675, and 
nc lame was ſoon after publiſh'd in the Philoſophical Tranſac- 
03; it proy'd to be the ſame with that of Mr. Mævrau's, it was 
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founded upon three Lemma's, the firſt of which was; the di 


* ference of two powers of the ſame degree, divided by the dif 
* rence of the ſides, or roots gives the members of the inkerig 
Eh 31 5 it 
0 degree of the binominal of the ſides, r Jy + 
x, that is, in M. Leibnitz's notation 95 — 3. 4 
copy of Mr. Newton's letter of December 10. 1672, was fenty 
M. Leibnitz by Mr. Oldenburgbh, aniongit Mr. 7ames Greg 
papers, at the fame time with Mr. Newron's letter of Jure y, 
1676. And Mr. Newton having mentioned in theſe two lei 
that he had a very general Analyſis, partly conſiſting of the we 
thod of converging ſeries, and partly of another method, wherdy 
he applied thoſe ſeries to the ſolution of almoſt all problem 
(excepting perbaps ſome numeral ones, like thoſe of Diopham 
and found out the tangents, area's, lengths, ſolid contents, cent 
of gravity and curvities of curves, and curvilinear figum 
either geometrical or mechanical, without ſticking at ſurds; al 
that S/uſius's method of tangents was but a branch or corolla 
this other method; M. Leibnitx, having ſeen theſe . in his m 
turn home through Holland, was then only meditating the in 
provement of $/firs's method; for, in a letter to Mr. Oldenburg 
dated from Aimſterdam, November 3* 1676, he wrote thus; *t 
method of tangents, publiſſid by $}zfius, does not reach folk 
but that ſomething farther might be done in that k ind, thi 
« would be of very great uſe in all forts of problems, even mm 
method (without extract ions) of reducing equations to ſeria 
* to wit, a certain ſhort table of tangents might be calcula 
* and continued io far, till its progreſſion appear, fo that any at 
might continue it as far as he pleated, without any calculatia, 
This was the improvement of Huſiuss method into a general, 
which M. Leibnitz was then meditating, and by his words 
Something farther might be done in that kind, that ii 
Le of very great ufe in ail ſorts of problems; this ſeems 
be the only unprovement, by which he would extend that methel 
to all forts of problems; but the improvement by the diffcrentil 
Calculus was not yet thought of, for that muſt be referrd to 
ua year, o | 
Mr. New7on in his next letter, dated October 24. 1676, me 
tioned the Anal yſis, communicated by Dr. Barrowto Mr. Calis 
in 1669, and alſo another tract written in 1651, about convergil 


leries, and about the other method, whereby ! 
s | | ral 
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e dig awn according to that of Sluſius, and the Maxima and Minima 
dit termined, and the quadrature of curves made more eaſy, and 
Heraus without ſticking at radicals; and by which allo Series were 


rented, which in certain caſes broke off, and gave the quadra- 
e of curves in finite equations, when it might be done; and 


Pee, expreſſed enigmatically as above, having an equation 

given that involves any number of flowing quantities to find 
their fluxions, and vice verſa: Which puts it paſt all diſpute, 
at he had invented the method of fluxions before that time; 
d if other things in that letter be conſidered, it will appear, 
dat he had then brought it to great perfection, and made it ex- 
ding general; ſince the propoſitions in his book of quadratures, 
d the methods of converging Series, and of drawing a curve 
e thro' any number of given points, were then known to him; 
r, when the method of fluxions does not proceed in finite 
cent nations, he reduces the equations into converging Serzes by 


uations, either involving, or not involving their fluxions; and 
hen finite equations are wanting, he deduces converging Series 
m the conditions of the problem, by aſſuming the terms of the 


he nes gradually, and determining them by thoſe conditions ; 
un when fluents are to be deduced from fluxions, and the law 
the fluxions is wanting, he finds that law very nearly, by 
1 fo f wing a parabolic line thro' any number of given points; and 
d, m thete improvements Mr, Newton had in thoſe days made his 
in oWthod of fluxions much more univerſal than the differential me- 
ſerie Wed of M. Leibnirs is at preſent: This letter of Mr. Nezwtor's, 
cul: red October 24. 1676 was ſeen by M. Zeibnitz at London in 


latter end of the winter, or beginning of the ſpring following, 
d he had a copy of it at Hanover the beginning of the enſuing 
ral ing; and M. Leibnitz ſoon after replied in a letter, dated 
ne 21. 167); agree with Mr. Neæcvron, that Vſius's me- 
bod of tangents is ſtill imperfect; and I have long ago hand led 
ems he {abject more generally, viz. by the differences of the ordi- 
ates' —— hence, for the future, calling d y the difference of 
e two neareſt y, Sc. Here at length M. Leibnitz firſt began to 
Ppoſe his differential method, and there is not the leaſt evi- 
nce, that he knew it before the receipt of Mr. Newton's laſt 


-rentil 
to tli 


„ ner; he lays indeed, that he had a long time ago handled the 
cal beet of tangents more generally, viz. by the differences of 
verge ordinates; and fo he had affirmed before in other letters, 
ts waer he had invented ſeveral conrerging Series, both direct, and 


dran inverſe, 


> comprehended the foundation of theſe operations in this ſen- 


e binomial theorem, and by the extraction of fluents out f 
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inverſe, before he had any method of inventing them; and ha 
forgot an inverſe method of Series before he perceived its ufefyl. 
neſs; but no man is allowed a: witneſs in his own cauſe, 35 
therefore it lies upon M. Leibnitz to prove, that he found oy 
this method before the receipt of Mr. Newton's letters; and j 
he cannot prove this, the queſtion, who was the firſt inventor d 
the herhog; is decided. 195 „ eee 

The Marquis De Hoſpital, in the preface to his Anal yſe dt 
inſiniment petits, publiſhed in 1696. tells us, that a little af 
the publication of Des Cartes's method of tangents, M. Fr 
nat alſo found a method, which Des Cartes himſelf at lengi 
© allowed to be generally more fimple than his own ; but it wi 
ſhort of the fimplicity Dr. Barrow afterwards gave it, by eu 
ſidering more nearly the nature of polygons; which offen wii 
* turally to the mind a ſmall triangle, conſiſting of a tmall portin 
< ofthe curve, lying between two ordinates infinitely near each ot 
© and of the difference of theſe two ordinates, and of that vi 
* the two correſpondent Aci ſſa's; and this triangle is fimilaty 
that, made by the tangent, the ordinate, and the 1 pe 
o that by one ſimple analogy, this laſt method faves all ts 
© calculation, which was requiſite either in the method of 2 
Cartes, or even in this ſame method before: Dr. Barrow ling 
not here, but alſo invented a fort of calculation proper for ti 
method; but it was neceſſary, in this as well as in that of 11 
Cartes, to take away fractions, and radicals, to make it uſchi 
* therefore, on account of the defect of this Calculus, that ( 

M. Leibnitæ was introduced, who began where Dr. Barml 
and others left off; this Calculus of his led into regions hither 
unknown, and made diſcoveries there, which ſurpriſed tl 
* ableſt mathematicians of Europe, Ec.) Thus far the Marqu 
for he had not then ſeen Mr. Newton's Analyſis, nor his lem 
of December 1c. 1672, June 13. 1676, and October 24. 16) 
none of which were publiſhed before the year 1699 and fon 
knowing that Mr. Neæreron had done all this, and fignified it 
M. Leibnitr, the Marquis imagined M. Leibnitz began, with 
Dr. Barrow left of, and by teaching how to apply Dr. Barti 
method without ſticking at fractions, and ſurds, had wonderiul 
enlarged the method: And M. Zames Bernoulli in Acta Er, 

for January 1691, p. 14. writes to the following purp® 
* whoever underſtands Dr. Parrow's Calculus (which he ſleich 

out in his geometrical lectures, and of which all the prop 
tions, therein contained, are ſpecimens) can ſcarce be 5 


* of that other, invented by M. Leibnitz, in regard it is fou 
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upon the former, and differs not from it, unleſs perhaps, in the 
notation of differentials, and ſome Compendia in the operation. 
Now Dr. Barrow, in his method of tangents, draws two or- 


Jinates indefinitely near each other, and puts the letter for the 

i on igerence of the ofdinates, and the letter e for the difference of 

wy he Ab/cifſa's, and gives theſe three rules in drawing tangents. 
t 


1. In computing, /ays He, I caſt away all the terms in which 
the power of à or e is found, or in which they are multiplied 


IG) into themſelves; for, theſe terms will become inconſiderable. 
aft 2. After conſtituting the equation, I caſt away all the terme, 
. Ber: conſiſting of ſymbols, that denote known or determinate quan- 
Jeng tities, or in which either a or e is not found; for, theſe terms, 
it ug being always brought to one fide of the equation, will be equal 
Jeg co nothing. 3. I ſubſtitute the ordinate for a, and the ſubtan- 


gent for E; hence at length the quantity of the ſubtangent will 
e known.“ Thus far Dr. Barrow. RD | 
And M. Leibnitz in his letter of Zune 21, 1677 above men- 
Woncd, wherein he firſt began to propoſe his differential method, 
as exactly followed this method of tangents, only that he has 
anged Dr. Barrow's ſymbols à and e into d x and dy; for in 
e example he gives there, he draws two parallel lines, and ſets 
Il the terms below the under line, in which dx and dy are, ſe- 
erally or jointly; of more than one dimenſion; and all the terms 
which d and dy are wanting, above the upper line, and for 


of Ae reaſons given by Dr. Barrow, he makes all theſe terms va- 


uſeſah 
that 0 


Darn xenfion, and which he ſets between the two lines, he determines 


e proportion of the ſubtangent to the ordinate ; well, therefore, 


** ; id the Marquis De Þ Hofprial obſerve, that where Dr. Barrow 
ed Vit off, there M. Leibnitz began ; for, their methods of tangents 
110 e exactly the ſame: But M. Leibnitæ obſerves farther of this 


cthod, that the concluſion of this Calculus coincides with Hu- 
es rule, and that that rule would preſently occur to any one, 
ho underſtood this method; an extraordinary diſcovery ſure! 
Ir, Mr. Nezvton had repreſcnted in his letters, that this rule was 
ly a corollary of his general method: And whereas Mr. Nexe- 
n had ſaid, that his method in drawing of tangents, and deter- 
ning Maxima and Minima, &c. proceeded without ſticking at 
rds; M. Leibnitz would alto oblerve, how his method of tan- 
nts might be improved ſo as not to ſtick either at ſurds, or frac- 
ons, and then would add, I ſuppole, what Mr. Newton would 
Orceal about the method of drawing of tangents does not dit- 
12 fer from this; and what confirms me in this is, that he adds, 


" « that 
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Iſh; and by the terms in which 4x and dy are but of one di- 
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ordinate drawn into the difference of the Abci ſſa becomes th 


theſe things, and that he had been examining, whether Dr. Ju 


dit. which he illuſtrated with examples of drawing tangents, aj 


© tranſcendental, and J have nor been unſucceſsful.“ And 2g 
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that from the ſame foundation quadratures may likewiſe wil 
© rendred more eaſy; for, always every figure is quadrable, why 


* 


difference of any quantity. By which words compared wig 
the preceeding calculation, it is manifeſt, M. Leibnitz at mi 
time underſtood, that Mr. Newton had a method of effeQing i 


row's differential method of tangents might not be extended i 
the ſame performances: In November 1684. M. Leibnitz pit 
lithed the elements of this differential method in the Acta EN 


determining Maxima and Minima, and then added; y 
theſe indeed, are the rudiments of a certain kind of ſubling 
geometry, that reaches even to the moſt difficult, and. curious p 
© blems of mixed mathematics, and which, without the differs 
tial Calculus, or ſome ſuch method, are not readily to be atem 
ed.” The words ſome ſuch method plainly relate to Mr. n 
ton's; and that whole period contains nothing more than why 
Mr. Newton had affirmed of his general method in his lettenif 
1672 and 1676. And in the Acta Erudit. of June 16 
p. 297. M. Leibniz added, I chooſe rather to make uſe oli 
and the like than of fingle letters, in their ſtead, becauſe] 
js a certain kind of modification of x itſelf, Sc. He kn 
very well that in this method he might conveniently enough hi 
vled ſingle letters with Dr. Barrow, but he choſe rather to if 
the new ſymbols d x and dy, tho' nothing can be done by thei 
but what with more conciſeneſs and advantage may be done 
ſingle letters. + 1 THI 

The next year Mr. Newton's Principia Philoſoph. came ol 
a book full of ſuch problems, as M. Leibnitz called then 
difficult and purious, &c. And the Macquis De Hon 
ſpeaks thus of it; * it is almoſt entirely compoſed by this Cul 
jus“ And M. Leibnitz himſelf in a letter to Mr. Newton, di 
from Hanover March 27 1693, and ſtill extant in his own hit 
writing, and exhibited to the Royal Society, acknowledged 
fame thing in theſe words; you had ſurpriſingly enlarged g 
* metry by your Series, but by your Principia you have ſhe 
that you have penetrated into what was beyond the teach 
the common Analyſis ; I have likewiſe attempted, by malt 
* uſe of proper ſymbols to expreſs the ſums and differences, 
reduce in ſome meaſure to Analyſis, that geometry I call 
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in his anſwer to M. Fario, printed in the Acta Erudit. of 
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your motions of fluxions paſs there with great applauſe by ti 
name of Leibnitz's calculus differentialis, You are not (iff 
* kind to your reputation, and that of the nation as you mig 
© be, when you let things of worth lie by you ſo long, till o 
© carry away the reputation that is due to you; I have ende 
© voured to do you juſtice in that point, and am now ſorry thi 
did not print thoſe two letters Verbatim: The ſhort intim 
tion of this matter, which Dr. Wallis inſerted into the faid py 
face, was to the following purpoſe; © amongſt other things in vſ 
* ſecond volume there is Mr. Newtron's method of fluxion oi 
© he calls it, of a like nature with M. Leibnitz calculus di 
* rentialts, as he terms it (as any one who compares both m 
© thods will eafily find, only under different forms of exprefſuiii 
which I have deſcribed cap. 91, £9c. eſpecially cap. 95. fa 
Mr. Newton's two letters, or one of them, dated Zune 14, u 
October 24. 1676, written to Mr. Oldenburgh, and to be ca 
municated to M. Leibnits (almoſt in the fame words, or 
© leaſt with little variation, from what is contained in the {li 
letters) where he explains this method to M. Leibnitz, wha 
© he had invented about 10 before, if not more, that uy 
© 1666 or 1665 : which I hint, that none may alledge, 'l yl 
* ſaid nothing of this Calculus differentiabis. _ 
Upon this, the editors of the Acta Erudit. for Fane, ll 
following year, or rather, as may be gathered from the i 
M. Leibniz himſelf in giving an account of theſe two fitſt i 
James of Dr. Wallis, took notice of this clauſe of the Drop 
face, and complained, not of his ſaying, that Mr. Newton mt 
two letters above-mentioned explained to M. Leibnitz the nh 
thod of fluxions, found by him 10 years before, or better; 
that when the Dr. mentioned the differential Calculus, and fa 
that he did it, that none might alledge, that he had ſaidn 
© thing about the differential Calculus,” he did not tell the read 
that M. Leibnirz was maſter of this Calculus at that time, ul 
thoſe letters paſſed between him and Mr. Newton, by meats 
Mr. Oldenburgh : And in ſeveral letters, which followed bl 
upon between M. Leibnitæ, and Dr. Wallis concerning this m 
ter, M. Leibnitx did not deny, but that Mr. Newron had i 
method npwards of 10 years before the writing of thoſe [ettel 
as Dr. Wallis had affirmed; and did uot pretend, that he hin 
ſelf had his on method ſo early; brought no proof, that! 
had it before 1677, no proof even for that, befides Mr. Newti 
conceſſion; did not affirm, that he had it earlier; commen® 
Mr. Newton for his candour in this matter; allowed, * ; 
is . ; 15 | * metid 
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call them by the common name of the infini taſimal Analyſis; 


mig eſented; that as the methods of Vieta and Cartes were called 
Loe the common name of Analyſis ſpecioſa, and yet differed in 


 endet e things, ſo perhaps, Mr. New:0n's method and his own, 


Ty ent differ in ſome things; and he challenged to himſelf only 


Pie things wherein, as he conceived, they might differ, as the 
tation, the differential and exponential equations ; but in his 
s in ter of June 21. 16), he reckoned the differential equations 


ion N nmon to Mr. Newton, and himſelf. 3 

„nis was the ſtate of the controverſy between Dr. Wallis and 
th . Leibnitz at that time; but four years after, when M. Fatio 
prefuegeſted, that M. Leibnitz, the ſecond inventor of this Calcu- 
5. , might borrow: ſome things from Mr. Næzvron, the oldeſt in- 
13. H rtor by many years; M. Leibnitz in his anſwer, publiſhed in 
be cue Acta Erudit. of May 1700, allowed, that Mr. Newton had 
s, or und the method apart, ànd did not deny, that Mr. Newton was 
the l e oldeſt inventor: by many years, nor aſſumed any thing more 
„wih himſelf than that he alſo had found the method apart, or 


thout the aſſiſtance of Mr. Newton, and pretended, that when 
firſt publiſhed it, he knew not that Mr. New7on had found 
y thing more of it than the method of tangents ; and in mak- 


ane, Me this defence he added, which method, no geometrician that 
ne l know of, had before Mr. Newton and me, as none before him 
firt ee a public ſpecimen thereof, and none before both the 
"rs WM. Zernoull;'s and me communicated it.” Hitherto, therefore, 

1 n. Leibnitx did not pretend to be the firſt inventor ; he did not 
the gin to put in ſuch a claim, till after the death of Dr. Wallis, 

er ; ge laſt of the old men, who were acquainted with what had 
nd fu fed between the Engliſh and M. Leibnitz for 40 years before; 
aid e Dr. died in October 1703, and M. Zeibnitæ did not begin to 

- (At in this new claim before January 163 . - 

e, VO Mr. Newton publiſhed his rreatiſe of quadratures in 1704, 
neans hich was written long before, ſeveral things being cited out of 
d in his letters of October 24. and November 8. 1676 3 it relates 
his WS the method of fluxions, and that it might not be taken for a 
had id ew piece, Mr. Newton repeated what Dr. Wallis had publiſhed 
ketegine years before, without being then contradicted, namely, that 
he huis method was invented by . Sera in 1665 and 1666: Here- 


pon, the editors of the Acta Erudit. in Fan. 1705, or rather 
Leibnitx himſelf, in giving an account of this book, repre- 
med, that M. Leibnitz was the firſt inventor of the _— 
2 an 
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thods agreed in the main, and faid, that he, therefore, uſed- 
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© afterwards pabliſh'd by M. Leibmrs in the Acta Eradit. 


dated March. 4. 111, N. 6. and mov d, that the Royal S 


the Acta Erudit. gave him leave ſo to do; but M. Leibnitz, in 


Mr. Keil} affirmed nothing more than what Dr. Wallis had i 
liſh'd 13 years before, without being then contradicted: i 
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and that Mr. Neæstron had ſubſtituted fluxions for differences, þ ; 
this aſſertion gave riſe to the —_— controverſy ; for, Mt. Kul 
in a letter, publiſh'd in the Philoſophical Tranſactions for A 


tember and October 1508, retorted the accuſation; aſſerting, ¶ 


| 3 U 
Mr. Newton was, beyond all diſpute, the firſt inventor of | 
© arithmetic of fluxions, as would eafily appear to any one H 
reads his letters, publiſh'd by Dr. Vallis; tho! the ſame will 
* thod, by only changing the name and manner of notation, y 


Before Mr. Newton ſaw what had been — in the 4 
Erudir. he exprefs'd himſelf offended at the printing of this u 
graph of Mr. Keill's letter, leaſt it ſhould cauſe a diſpute; of 

M. Leibnitz, putting a worfe conſtruction on it than Mr. Al 
intended, complained of it as a calumiry in a letter to Dr. H 


would caufe Mr. Neill to make a publick recantation: Wi 
Mr. Keill inſiſted he would prove and defend what he lll 
written; and Mr. Mepton, upon being ſhewn the accufſationj 


ſecond letter to Dr. Sloane, dated December 29. 1711, ind 
of making good his accufation; as he was bound to do, the! 
might not be deemed a calumny, inſſted only upon his « 
candour, as if it would be injuſtice to queſtion it; and refs 4 
tell how he came by the method; and ſaid that the Acta Eni 
had given every man his due, and that he had conceal'd tl 
invention upwards of nine years (he ſhould have ſaid ft 
years) that no body might pretend (he means that Mr. Newt 
might not pretend) to have been before him in it; and all 
Mr. Keil} a novice, unacquainted with things paſt, and one til 
ated without authority from Mr. Netwron, and a clamorous ii 
who deſery'd to be filenced, and deſir d, that Mr. Newton hi 
ſelf would give his opinion in the matter: He knew, til 


wr * — 1 — 


knew, that Mr. Newton had given his opinion in this matter! 
the introduction to his book of Qgadratures, publiſh'd be 
this controverſy began; but Dr. alis was now dead; the {i 
viving mathematicians in England are reckoned novid 
M. Leibnits would aſſume to himſelf to queſtion any man's d 
dour without injuſtice, and Mr. Newton, unleſs he would eit 
diſſemble or deny the matter, muſt be involved in wranyll 
and diſputes, | 
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he Royal Siety, therefore, having as much authority over 
8 es as over Mr. Kell, as be ing two of their m * 
d being now twice preſſed by M. Leibnitz to interpoſe, and 
inking it unjuſt either to condemn, or cenſure Mr. Keil with- 
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2 it enquiring into the matter; and knowing, that neither 
ne Mr. Mwron, nor M. Leibnitz (the only perſons alive who knew 
rhe d remember'd any thing of what had paſs'd in theſe matters 
on, years before) could be witneſſes for, or againſt Mr. Kili, ap- 
. inted a numerous Committee to ſearch old letters and 


liehen their opinion pen what they ſhould find; and as foon a8 


e 4 : | 
is puis report was made, they order'd: the letters and papers Ke 
e report of their Committee, to be publiſh'd; and by theſe let- 


„ and Cit appeared, that Mr. Neuron had the method 
or beddre rhe year 1669, and that M. Leibnitæ had it not 
fore the year 1677. 3 | 8 
M. Leibnitz, to make himſelf the firſt inventor of the differen- 
il method, repreſented, that Mr. Newton at firſt us d the letter 
Win the vulgar manner for the given increment of x, which deſ- 
ys the advantages of the rential method; but after the 
riting of bie r rincipia, changed o into æ, ſubſtituting 5 for 
*: It lies upon M. Leibnits to prove, that Mr. Newton ever 
tanged o into &, or us d + for dx, or left off the uſe of the letter 
Mr. Newton us'd the letter o in his Analyſis, written in or 
ore the year 1659, and in his book of Qwadratures, and in 
Principia Philof. and ſtill uſes it in the very fame ſenſe as 
firſt: In his book of Quadratures he us'd it in conjunction 
ith the ſymbol , and, therefore, did not uſe that ſymbol in its 
om; theſe ſymbols d and x are put for things of a different 
ind; the one is a moment, and the other is a fluxion, or velo- 
ty, as has been explained above: When the letter x is put for 


— 8. 
- 


quantity which flows uniformly, the ſymbol is an unit, and 
ew, tc letter o a moment, and « 0 and d x ſignify ing the fame mo- 
ad poWpent ; prickt letters never ſignify moments, unleſs when they are 


ultiplied by the moment o, either expreſs'd, to make them infi- 

itely little, and then the rectangles are put for moments. 
Mr. Newton does not place his method in forms of ſymbols, 
or confine himſelf to any particular ſort of ſymbols for fluents 
d fluxions; where he puts the area's of curves for fluents, he 
quently puts the ordinates for fluxions, arid denotes the flux- 
ins by the ſymbols of the ordinates, as in his Analyſis; where 
e puts lines for fluents, he puts any ſymbols for the velocities of 
e points, which deſcribe the lines, that is, for the firſt fluxions; 
nd any other {ymbols for the increaſe of thoſe velocities, that is, 
or 
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for the ſecond fluxions, as is frequently done in his Princpy 
Philof. and where he puts the letters, x; y, z for fluents, he d. 
notes their fluxions, either by other letters, as p, J, 7 3 or bythe 
fame letters in other forms, as X, I, Z, or x „ 2; or by ay 
lines, as DE, FG, HI, confider'd as their exponents; and thy 
is evident from his book. of Quadratures, where he repreſem 
fluxions by prickt letters in the firſt propoſition, by ord inates d 
curves in the laſt propoſition, and by other ſymbols in explainin 
the method, and illuſtrating it with examples in the introduQin; 
M. Leibnitz has no ſymbols of fluxions in his method, ar 
therefore Mr. Newton's ſymbols of fluxions are the oldeſt in th 
kind: M. Leibnitz began to uſe the ' ſymbols of moments, « 
differences dx, dy, dz, in the year 167): Mr. Newron repr- 
ſented moments by the reftangles, under the fluxions and th 
moment o, when he wrote his Analyſis in, or before . 1669; 
NM. Leibnitz us d the ſymbols [x, /y, /=, for the ſums of ord; 
nates ever fince the year 1686; Mr. Newton repreſented the {ane 
thing in his Analyſis, by inſcribing the ordinate in a ſquare 
=_ All Mr. Newton's/ ſytrbdi 

| ; [+ CAFE b n 
are the oldeſt in their ſeveral kinds by many years. 
And whereas it has been repreſented, that the ule of the lem 

o is vulgar, and deſtroys the advantages of the differential me 
thod; on the contrary, the method of fluxions, as usd by 
Mr. Newton, has all the advantages of the differential, and bt 
ſides ſome others; it is more elegant, becauſe. in this Calau 
there is but one infinitely ſmall quantity repreſented by a ſymbdl, 
which is o: We have no ideas of infinitely {mall quantities, ant 
therefore, Mr. Newron introduced fluxions into his method, thu 
it might proceed by finite quantities as much as poſlible; it 
more natural, and geometrical, becauſe founded upon 'the prime 
ratio's of naſcent quantities, which have a being in geometr, 
whilſt indiviſibles on the contrary, on which the differentil 
method 1s founded, have no being, either in geometry, or nature; 
there are, it is true, prime ratio's of naſcent quantities; but 0 
prime naſcent quantities: Nature generates quantities by continul 
flux, or increaſe; and the ancient geometricians admitted fuch4 
generation of area's. and ſolids, when they drew one line int 
another by loca] motion to generate an area, and the area into: 
line by local motion to generate a ſolid; but the ſumming uf 
indivifibles to compoſe an area, or ſolid, was never yet admitted 0 . | 
geometry: Mr, Newton's method is alſo of greater uſe, and in 
| | tal 


rectangle, in this manner 


) 
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inty, being adapted either to the ready finding out of a propo- 
on by ſuch approximations, as will create no error in the con- 

afion, or to the demonſtrating it exactly; M. Teibnitz's 
ethod is only for find ing it out; when the work does not ſuc- 
ed in finite equations, Mr, Newton has recourſe to converging 
ries, and thereby his method becomes incomparably more uni- 
ral than that of M. Leibnitz, which is confined to finite 
ations; for, he has no ſhare in the method of infinite ſeries: 
ome years after the method of ſeries was invented, M. Leibnitæ 
und out a propoſition for the tranſmutation of curvi linear figures 
to others of equal area's, in order to ſquare them by converging 
Fries; but the methods of ſquaring thoſe other figures by ſuch 
ries were not his: By the help of the new Anualyſis Mr, Newton 
und out moſt of the propofitions in his Principia Philoſ. but 
cauſe the ancients, for making things certain, admitted nothing 
to geometry before it was demonſtrated ſynthetically, Mr, 
ion therefore demonſtrated the propoſitions ſynthetically, 
jat the ſyſtem of the heavens might be founded upon good geo- 
try; and this makes it now difficult for the unſkilful to ſee the 
ralyſis by which thoſe propoſitions were found out. | 
It has been repreſented, that Mr. Newton, in the & Holium at 
je end of his book of Quadratures, has put the third, fourth, 
d fifth terms of a converging ſeries, reſpectively equal to the 
cond, third, and fourth differences of the firſt term, and there- 
re did not then underſtand the method of ſecond, third, and 
urth differences; but, in the firſt propofition of that book, he 
iew'd how to find the firſt, ſecond, third, and following flux- 
Ins in infinitum; and, therefore, when he wrote that book, 
hich was before the year 166, he underſtood the method of 
ding all the flux ions, and conſequently all the differences; and 
he did not underſtand it, when he added that Scholizm to the 
d of the book in 1704, it muſt have been, becauſe he had then 
root it in that long tract of time; and 1o the queſtion is only, 
tether he had forgot the method of ſecond and third differences 
fore the year 1704. | 
In the tenth propoſition of the ſecond book of his Principia, 
deſcribing ſome of the uſes of the terms of a converging ſeries 
or ſolving of problems, he tells us, that if the firſt term of the 
ries repreſent the ordinate B C 1n Fig. 6. ofany curve line A C G, 
dCBDI be a parallelogram 1nfinitely narrow, whoſe ſide 
cuts the curve in G, and its tangent CF in E, the ſecond 
m of the ſerzes will repreſent the line I F; and the third term 


de line FG; now the line F G is but half the ſecond — 
- 0 


1 


. 
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of the ordinate ; and therefore Mr. Nenwtor, when he wrote 
Principia, put the third term of the ſeries equal to half 
Tecond difference of the firſt term; and, conſequently, had 
then forgotten the method of ſecond differences: In writing d 
book, he had frequent occaſion to conſider the increaſe, 4 
_ creaſe of the velocities with which quantities are genera 
and argues right about it; that increaſe or decreaſe is the fey 
fluxion of the quantity, and therefore, he had not then { 
gotten the method of ſecond fluxions: In 1692 Mr. New 
at the requeſt of Dr. Wallis, ſent him a copy of the firſt q 
Poſition of the book of quadratures, with examples then 
in firſt, ſecond and third fluxions, as may be ſeen in the {ea 
volume of the Dr's works p. 391, 392, 393 and 396. and thay 
fore, he had not then forgot the maked of ſecond fluxa 
Nor is it likely, that in 1504, when he added the aforeſaid &þ 
dium to the end of the book of quadratures, he bad forgyt 
. only the firſt 7 of that book, but alſd the laſt pray 
ſition, to which that Scholium was ſubjoined; if the word 


which in that Scholium may have been accidentally .omitted! 
tween the words erit and ejus, be reſtored, that Scholium 

agree with the two propofitions, and with the reſt of hisw 
ings, and the objection will vaniſh, e ob on 
hus much concerning the nature and hiſtory of theſem 


* 


thods ; next follow ſome obſervations thereon: In the com 
tium epiſtolicum mention is made of three tracts written 
M. TLeibnitæ, after a copy of Mr. Newton's Principia had it 
Jent him to Hanover, and after he had ſeen an account of ti 
book, publiſhed in the Acta Erudit. for Fanuary and PFebrut 
1689; and in thoſe tracts the princi al Pro tions of that U 
are compoſed in a new manner, — claimed by M. Leibnita 
If he had found them himſelf before the publiſhing of f 
book ; but M. Zeibnits cannot be a witneſs in his own cauſe; 
Lies vpon him either to prove, that he found them before | 
1 of Mr. Newton's book, or to quit his claim; Inf 
aſt of thoſe three tracts the 20th propoſition (which is the d 
of Mr. Newton's propoſitions) is made a corollary of the 1 
propoſition, and the 19th propofition has an erroneous demon 
tion to it: It lies upon him, either to ſatisfy the world, that! 
demonſtration is not erroneous, or to acknowledge, that he did! 
find that and the 20th propoſition thereby, but tried to adj 
demonſtration to Mr. Newton's propoſition to make it his of 
for, he repreſents in his 2oth propoſition, that he knew not 


Mr. Newton came by it, and conſequently, that he fund it bi 
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r without the affiſtance of Mr. Meuron: By the errors in the 
th and 19th propoſitions of the third tract, Dr. Keil} hath 
-wn, that when M. Leibnitz wrote theſe three tracts he did not 
11 underſtand the ways of working in ſecond differences; and 
is is farther manifeſt by the roth, 11th, and 12th propoſitions 
this third tract; for, he lays down theſe as the foundation of 
g infinitefimal * — in arguing about centrifugal forces, and 
poſes the firſt of them with relation to the center of curvity 
the orbit, but uſes this propoſition in the two next, with rela- 
on to the center of circulation; and ſince he confounded theſe 
centers with each other in the fundamental propoſitions, upon 
hich he grounds this Calculus, he muſt neceflarily have erred 
the ſuperſtructure 3 and for want of ſkill in ſecond and third 
ferences, was not able to extricate himſelf. from theſe errors; 
d this is farther confirmed by the fixth article of the ſecond 
act; for, that article is erroneous, and the error ariſes from his 
jt knowing how to argue well about ſecond and third diffe- 
nces; when therefore, he wrote thoſe tracts he was but a 
arner, and this he ought in candour to acknowledge. 
It ſeems therefore, that as he learned the differential method 
means of Mr. Newton's aforeſaid three letters, compared with 
t. Barrow's method of tangents; ſo 10 years after, when 
Ir. Newton's Principia came abroad, he improved his know- 


dge in theſe matters, by trying to extend this method to the 

incipal propoſitions in that book, and by that means compoſed 

e ſaid three tracts; for, the propoſitions contained therein (er- 

Irs and trifles excepted) are Mr. Newton's (or eaſy corollaries 

om them) being publiſhed by him in other forms of words be- 

re, tho to the ſame prying and yet M. Leibnits publiſhed 
f 


hem as invented by himſelf long before they were publiſhed by 
ir. Newron ; for, in the latter end of the firſt tract he repre- 
nts that he invented them all before Mr. Newton's Principia 
ame abroad, and ſome of them before he left Paris, that is, 
tefore October 1676: And the ſecond tract he concludes with 
orcs to the following purpoſe ; from what has been advanced 
a great many things might be deduced, accommodated to prac- 
tice, but it ſhall have now ſufficed, that I have laid down geo- 
metrical principles, in which confiſted the greateſt. difficulty; 
and perhaps, I may ſeem to an attentive conſiderer to have 
opened ſome new ways, that were pretty intricate before; for, 
every thing antwers to my Analyſis of infinites, that is, to the 
Calculus of ſums and differences (ſome of whoſe elements I 
' have given in the Acta Erudit.) which I have here expreſſed in 
Vor. VI. 4 s | as 


liſhed that tract, knew all this, and therefore, _ then 4 


_ difficulty, and opened the new ways, &c. And it is true, thaty 
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as plain a manner as the thing would bear.” He pretends} 
that the geometrical principles, in which conſiſted the gray 
difficulty, were firſt la id down by himſelf in this very tra}, x 
that he himſelf had in this very tract opened ſome new qi 
that were pretty intricate before; and yet Mr. Newton's Þ 
cipia came out almoſt two years before, and was of ſervice iſ: 
him in poliſhing this very tract, and was written in as plai 
manner, as the thing. would bear, and contained all thoſe yi 
ciples, and all thoſe new ways; and M. Lesbnsrz, when he py 


have acknowledged, that Mr. Newton was the firſt who li 
down the geomerrical principles, in which confiſted the gre»: 


his anſwer to M. Fatio he acknowledged all this, ſaying, * whit 
© method, no geometrician that I know of, had before Mr. Na 
ton and me; as none, before this celebrated geometrician, gu 
* a public ſpecimen that he had it.” And what he then ackng 
ledged, he ought in candour and honour to acknowledge ſtill 
all occaſions. 5 1 

M. Leibnitz in his letter of May 28th, 1697. wrote thut 
Dr. Wallis; that Mr. Newton's method of fluxions had anal 
nity with my differential method, I not only perceived, aft 
his book of Principia, and your book were publiſhed; bu 
likewiſe acknowledged fo much in the Acta Brudit. and 
other occaſions; for, I judged, that this became my own cand. 
as well as his merit; therefore, I uſually call them both by ti! 
common name of Analyſis injiniteſimalis, which is more ext! 
five than the Zetragoniſtica; for, as Vieta's and Des Cartii 
methods are called Analyſis ſpecioſa, tho? there is ſome dif 
rence between them ; ſo perhaps, Mr. Newton's method at 
mine may differ in ſome things.” Here alſo M. Leibnit i 
lows, that when Mr. Newton's Principia came out, he was 
priſed of their affinity, and therefore, called them both by tit 
common name of the 1nfinitefimal method, and thought him 
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bound in candour to acknowledge this affinity; and there is hn: 


the ſame obligation upon him in point of candour; and belidiſe - 
this acknowledgement be here gives the preference to Mr. Ni" ' 
zon's method in point of antiquity ; for, he repreſents, that“ 
the vulgar Analyſis in ſpecies was invented by Vieta, and al 
mented by Cartes, which made ſome differences between thtl 
methods; ſo Mr. Neaeton's method and his own might differ 


ſome things; and then he goes on to enumerate the differences Het. 


which he had improved Mr, Newron's method, as was — 10 
| * Abo de 


—_— — ů —˙ — ͤ 
= of 


RoYAL SOCIETY. 139 


ove; and this ſubordination of his method to Mr. Mævros 's, 
hich he then acknowledged to Dr. Wallis, he ought ſtill to 
nowledge. N | 
In —— the differences, or improvements which he had 
ide to Mr. Newton's method, he mentions in the ſecond place 
Frential equatians; but the letters, which paſſed between 
m in 1676, ſhew, that Mr. Næzoton had ſuch equations at that 
ne, 2nd that M. Leibnitæ had them not; he mentions in the 
ird place exponential equations, but theſe equations are owing 
his correſpondence with the Znglifh : Dr. Wallis in the inter- 
lation of Series conſidered fractional and negative indices of 
wers; Mr. Newton introduced into his analytical computatians 
ctional, ſurd, negative and indefinite indices of powers; and 
his letter of October 24. 1676, repreſented to M. Leibnitz, 
at his method extended to the reſolution of affected equations, 
yolving powers whoſe indices were fractional or ſurd: M. Leib- 
72 in his anſwer, dated Zune 21. 1677, defired Mr. Newton to 
e him his thoughts on the reſolution of equations involving 
wers, whoſe indices were indetermined, ſuch as theſe, xs + y= 
x). x** E- =x—+— y; and theſe equations he now calls 
ponential, and repreſents to the world, that he was the firſt in- 
ntor thereof, and magnifies the invention as a great diſcovery z 
t he has not yet made a public acknowledgement of the light 
ich Mr. Newton gave him into it, nor produced any one in- 
nce of the uſe that he has been able to make of it, where the 
lices of powers are fluents; and fince he has not yet rejected 
vith his uſual impatience for want of ſuch an inſtance, we have 
{on to expect, that he will at length explain its uſefulneſs to 


n 
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world. 
Mr. Newton in his letter of October 24.1676, wrote, that he 
d two methods of reſolving the inverſe problems of tangents, 
d ſuch like difficult ones; one of which conſifted in aſſuming 
deries for any unknown quantity, from which all the reſt 
got be conveniently deduced, and in collating the homologous 
ms of the reſulting equation, for determining the terms of 
e aſſumed Series: M. Leibnit2 ſeveral years after publiſhed 
ls method as his own, claiming to himſelf the firſt invention 
freof; it remains, that he either publickly renounce his claim, 
prove, that he invented it before Mr. Newton wrote his letter: 
alſo lies upon him to make a public acknowledgement of his 
eipt of Mr. Oldenburgh's letter of April 15. 1675. wherein 
aal converging Series for ſquaring of curves, and particularly, 
ion of Mr. James Gregory for finding the arch by the given tan- 
abo 8 2 gent 
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gent and thereby ſquaring the circle, were communicated to hin | 


He acknowledged it privately in his letter to Mr. Oldenburg | 


dated May 20. 1575, ſtill extant in his own hand-writing, wlll 


entered by Mr. Oldenburgh in the letter - book of the Royal vi 
ciety; but he has not yet acknowledged it publickly, as he ou 
to have done, when he publiſhed that Serzes as his own: lt 
lies upon him to make a public acknowledgement of his ham 
received the extracts of Mr. Zames Gregory's letters, whichy 
his own requeſt were ſent to him at Paris in June 1616 
Mr. Oldenburgh to peruſe ; amongſt which was Mr. ames6 
gory's letter of. February 15. 1671, concerning that Serjes, uf 
Mr. Newton's letter of December 10. 1672, concerning the u 
thod of fluxions. ER”: 
And whereas in his letter of December 28. 1675, he wrote 
Mr. Oldenburgb, that he had communicated that Series upua 
of two years before to his friends at Paris, and had written 
him ſometimes about it; and in his letter of May 12. 16 
Mr. Oldenburgh, he ſaid that he had written to him about it 
Series ſome years before; and in his letter to Mr. O/denburi 
„ e 27. 1676, that he had communicated that d 
to his friends upwards of three years before, that is, before li 
firſt coming from London to Paris; he is deſired to tell hoy! 
came to paſs, that when he received Mr. Oldenburgh's letter 
April 15. 1675, he did not know that Series to be his oun:| 
his letters of July 15. and October 26. 1674, he tells us but! 
one Series for the circumference of a circle, and faith, that 
method, which gave him this Series gave him alſo a Srie\ 
any arch whoſe fine was given, tho? the ratio of the arch tot 
whole circumference be unknown ; this method therefore, by 
given fine of 30 degrees, gave him a Series for the whole circun 
ference ; if he alſo had a S ries for the whole circumference, l 
duced from the tangent of 45 degrees, he is deſired to tellt 
world what method he had in thoſe days, which could give li 
both thoſe Series; for the method by the tranſmutat ion of fu 
will not do it; he is alſo deſired to tell, why in his ſaid lem 
he did not mention more quadratures of the circle than one. 
And if in the year 1674 he had the demonſtration of a $i 
for finding any arch whoſe fine is given, he is defired to tellti 
world what it was; and why in 5, — of May 12. 1676 hed 
fired Mr. Oldenburgh to procure from Mr. Collins the demi 
ſtration of Mr. Newror's ſer ies for doing the ſame thing, and when 
his own ſeries differ'd from Mr. Neroron's; for, from all ti 
conſiderations there is no ſmall ſuſpicion, that Mr. Newton's i 
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„ fading the arch, whoſe ſine is given, was communicated to 
In in England, and that in 1693 he began to communicate it 
nis own to ſome of his friends at Paris, and the next year 


procure the demonſtration, or method of finding ſuch ſeries; 
at the year following, when Mr. Oldenburgh ſent him this 


1s pretenſion to this ſeries for the want of a demonſtration, and 
ok time to conſider the ſeries ſent him, and to compare them 
ith his own, as if his ſeries were different from thoſe ſent him; 

when he had found a demonſtration of Mr. Gregory's ſeries 
y 2. tranſmutation of figures, he began to communicate it as 
is own to his friends at Paris, as he repreſents in the Acta Eru- 


Ia little piece I had compoſed upon the arithmerical quadrature, 
which from that time was peruſed by my friends, Ec.” But the 
ter, by which he had received this ſeries from Mr. Oldenburgh, 
e concealed from his friends, and pretended to Mr. Oldenburgh, 
at he had this ſeries a year or two before the receipt of that 
ter; and the next year upon receiving two of Mr. Newton's 
ries again by one George Mohr, he wrote to Mr. Oldenburgh in 


nce of their novelty, deſired Mr. Oldenburgh to procure from 
f. Collins Mr. Newton's method of finding them; if M. Leib. 
its thinks fit to obviate this ſuſpicion, he is in the firſt place to 


om Mr. Otdenburgh. a | 2 
[t alſo lies upon him to tell the world, what was the method by 


nt to him by Mr. Newton Fune 13. 1676, and claimed as his 
wn by his letter of Auguſt 27. following, were found by him 
efore he receiv'd them from Mr. Newton: And whereas 
lr. Mæwron {ent him, at his own requeſt, a method of regreſſion, 
hich, upon the firſt reading he did not know to be his own, 
or underitood it; but as ſoon as he underſtood it, he claimed as 
is own, by pretending, that he had found it long before, and 
ad forgot it, as he perceiv'd by his old papers; it lies upon 
im, in point of candour and juſtice, either to prove that he 
38 the firſt inventor of this method, or to renounce his claim to 
for preventing further diſputes. L 
M. Leibnitz in his letter to Mr. Oldenburgb, dated February 
1673, claimed a right to a certain property of a ſeries of num- 
ers natural, triangular, pyramida], . triangulo-triangular, on 
| an 


rote of it as his own, in his letters to Mr. Oldenburgh, in order 


rics, and Mr, Gregory's ſeries, and fix other ſeries, he drop'd 


1, for April, 1691. p. 178. ſaying, * now in 1675 I had by me 


ch a manner av if he had never ſeen them before, and upon 2 


tore that he had Mr. Gregory's method before he received it 


nich the ſeveral ſeries of regreſſion for the circle and hyperbola, 


— — 


a — A . 28 * * 
— — — . — ́¼ͤMU— — — ̃ — —— — — 


8 77 TE —_— 0 =>-Y Oh 
l Lad Fro — 
N l l 


7” Oe AB” 
1 TY 1 oy 


142 MEMOIRS of the 


and to make it his own, repreſented, that he wonder'd, hoy 
M. Paſcal, in his book, entitled Zriangulum Arithmeticay | 
ſhould omit it: That book was publiſh'd in 1665, and conan 
this property of the ſeries; and M. Leibnitx has not yet day 
him the juſtice to acknowledge, that he did not omit it: It la 
u him, therefore, in candour and juſtice, to renounce hi 
claim to this property, and acknowledge M. Pa/cal the firſt 3 
ventor : He is alſo to renounce all right to M. Mouton's differ 
tial method as ſecond inventor; for, ſecond inventors have y 
right; the ſole right is in the firſt inventor, tall another fin) 
out the ſame thing a- part; in which caſe to take away the righ 
of the firſt inventor, and divide it between him and that oth, 
would be an act of injuſtice. | | | 
In his letter to Dr. Sloane, dated December 29. 171, he by 
told us, that his friends know, how he came by the differenty] 
method; it lies upon him, in point of candour, openly a 
lainly, and without further hefitation, to ſatisfy the world, hoy 
he came by it : In the ſame letter he has told us, that he ha 
this method upwards of nine years before he publiſh'd it, that it 
in the year 1675, or before; and yet it is certain, that he hadi 
not, when he wrote his letter to Mr. Oldenburgh, dated Au 
27. 1676, wherein he affirmed, that problems of the inverk 
method of tangents and many others, could not be reduced u 
infinite ſeries, nor to equations or quadratures; it, therefr, 
lies upon him, in point 3 to tell us, what he mean h 


pretending to have found the method before he had foul 
it 


We have ſhewn above, that M. Leibnitæ, in the latter end 
1676, in his return home from France thro England and Holla 
was meditating how to improve S uſiuss method for tangent, 
and extend it to all ſorts of problems, and for this end poo 
the making a general table of tangents; and, therefore, had 1 
hitherto found out the true improvement; but about half a, yet 
after, having newly fallen upon the true improvement, he wi 
back; I agree with the celebrated Mr. Newton, that the i 
* mous M. $ufius's method for tangents is not perfect; and n 
© I have long ago handl'd the ſubject of tangents in a more gene 
ral manner, viz. by the differences of the ordinates? ; whic 
as much as to ſay, that he had this improvement long bei 
thoſe days; and this can be with no other defign, than to rind 
and ſupplant Mr. Newton, and to make us believe, that he ha 
the differential method before Mr. Newton explained it to hi 


by his letters of Zune Tz. and October 24. 1676, and 1 
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... 0/denburgh fent him a copy of Mr. Newton's letter of De- 
ner 10. 1672, concerning it. | 
The editors of the Acta Erudit. for Zune 1696, or rather 
. Leibnitz himſelf, in giving an account of the two firſt 
fumes of the mathematical works of Dr. Wallis, wrote thus 
moreover, Mr. Newton himſelf, no leſs remarkable for his can- 
dour, than great merits in mathematicks, acknowledged both 
in public and private, when (by means of Mr. O/denburgh, then 
ſecretary of the Royal Society of London) there was an epiſto- 
lary correſpondence between them, that is, upwards of 20 
years before, that M. Leibnitz had his differential Calculus, 
and infinite {eries, and alſo general methods for them; and this 
Dr. Wallis in the preface to his works, mak ing mention of this 
orreſpondence, omitted, becauſe, perhaps, he was not 
thoroughly acquainted with the matter, beſides, M. Leibnitæ's 
ae] of diffrences, of which Dr. Wallis makes mention in 
he following words, viz. that none might alledge, he had ſaid 
othing of the differential Calculus, diſcloſed ſpeculations, that 
id not equally ariſe from other principles“. - 
By this it appears, that M. Leibnits had ſeen Dr. Wallis's 
face, wherein Mr. Newton is ſaid to have explained to him in 
16, the method of fluxions, which he had diſcover'd upwards 
Io years before; but Mr. Meeron never allow'd, that 
Leibnitz had the differential method before 1657: and 
Libnits himſelf, in the Acta Erudit. for April 1691. 
178. acknowledged, that he found it after he return'd home 
m Paris, to enter upon public buſineſs, that is, after the- 
r1676; and as for his pretended general method of infinite 
es, it is ſo far from being general, that it is of little or no uſe ; 
other uſe having been made of it, as far as we know, than to 
bur over the pretence of M. Leibniz to the ſeries of Mr. Gre- 
y for ſquaring the circle, | ; 
l. Leibnitz in his anſwer to M. Faro, printed in the Acta 
dit. for 1700. p. 203. writes thus; Mr. Newton bimſelf 
lone, beſt knows, and ſufficiently declared to the publick, 
benhis Principia came out in 16 87, that ſome new geome- 
cal diſcoveries, which were common to us both, were not 
ing to any light we receiv'd from each other, but to the 
editations of each apart, and that they were explained by me 
d years before, 7. e. in 1677- In the book of Principia here 
rd to Mr. Nezvron did not acknowledge, M. Zeibnits found 
method without receiving light into it from his letters above- 
moned; and Pr. Tallis had lately told him the _— 
with- 
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without being then confuted or contradicted ; and if M, Leily, i 
had found out the method never ſo much, without the afliſtugl 
of Mr. New70n, yet ſecond inventors have no right: M. Lejbyy 
in his aforeſaid anſwer to M. Fazio writes further; I can 
* when in 1684 I publiſh'd the elements of my Calculus, tha] 
© did not know any thing more of Mr. Newton's inventions in th 
* kind, than what he formerly ſignified to me by his lem 
* vis, that he could find tangents, without taking away ſur 
* which Huygens afterwards likewiſe 5, wag to me he cu 
* do, tho' I ſtill know no more of that Calculus; but at lay 
upon ſeeing Mr. Næruton's book of Principia, I was fully fu 
© fied, he had made much greater diſcoveries. Here he 2a 
acknowledged, that the book of Pyincipia gave him great ly 
into Mr. New0n's mgthod of fluxions, and yet he now deny 
that this book contains any thing of that method in it; here N 
pretended, that before that book came abroad, he knew nothin 
of Mr. Ne<v/on's inventions of this kind, than that he hadan 
tain method of tangents, and that by that book he received t 
firſt light into Mr. Neurons method of flux ions; but in his 
of June 21, 16957, he acknowledged that Mr. Newton's methy 
alto extended to quadratures of curvilinear figures, and wall 
his own; his words are to the following purpoſe : * [ſupp 
* what Mr. Neaeton would conceal, about the method of dnl 
© ing of tangents, differs not from this, and what confirms nel 
© this opinion is, that he adds, that upon the ſame'foundation q 
© dratures may likewiſe be rendered more eaſy ; for ſuch fipur 
© are always quadrable, whoſe ordinate drawn into the dil 
© rence of '# abſciſs becomes the difference of any quantity. 
Mr. Newton had in his three letters above-mentioned (cupis 
which M. TLeilnitx had received from Mr. Oldenburgh) | 
ſented his method fo general, as by the help of equi 
both finite and infinite, to determine Maxima and Minims,t 
gents, area's, ſolid contents, centers of gravity, lengths, and an 
ties of curve lines and curvilinear figures, and this without til 
away radicals, and to extend to the like problems in curves l 
ally called mechanical, and to inverſe problems of tangents? 
others more difficult, and to almoſt all problems, excepting} 
haps, ſome numeral ones like thoſe of Diophantus: 
M. Zeibnitz in his letter of Auguſt 27. 1676 repreſented 
could not believe, that Mr. Newton's method was 10 ge 
Mr. Newton in the firſt of his three letters ſet down his met 
of tangents, deduced from this general method, and illuſtia 
with an example, and ſaid, that this method of tangents * 
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branch or corollary of his general method, and that he took 
„uss method of tangents, which then was not publiſhed, to 
de of the ſame kind; and thereupon, M. Leibnirz in his return 
rom Paris thro' England and Holland into Germany, was con- 
Widcring how to improve Ynſius's method of tangents, and extend 
t to uf ſorts of problems, as was ſhewn above out of his letters; 
nd Mr. Newton in his third letter illuſtrated his method with 
heorems for quadratures, and examples thereof; and when he 
ad made fo large an explanation of his method, that M. Leib- 
ite had got light into it, and had in his letter of Zune 21. 
617, explained how the method which he was fallen into an- 
wered to the deſcription which Mr. Newroy had given of his 
ethod, in drawing of tangents according to Sluſius's method, 
roceeding without taking away fractions and ſurds, and facili- 
ating quadratures; for M. Leibnitꝝ to tell the Germans, that in 
684. when he firſt publiſhed his differential method, he knew 
othing more of Mr. Newton's invention than that he had a cer- 
. method of tangents, is very extraordinary, and wants an ex- 
anation. 1 
At that time M. Leibnits explained nothing more concerning 
is own method than how to draw tangents, and determine Max- 
a and Minima, without taking away fractions, or ſurds; and 
e certainly knew, that Mr. Newron's method could do all th is, 
d, therefore, ought in candour to have acknowledged it: After 
e had thus far explain'd his own method, he added, that what he 
ad there laid down, were the principles of a much ſublimer geo- 
etry, reaching to the moſt difficult and uſeful problems, which 
ere ſcarcely to be reſolved without the differential or the like 
alculis; what he meant by the words or the like was impoſſible 
r his countrymen the Germans to underſtand without an inter- 
rer; he ought therefore to have done Mr. Newton juſtice in 
lain intelligible language, and told the Germans whoſe was the 
lethodus ſimilis, and of what extent and antiquity it was, ac- 
rding to the notices he had received from England, and to have 
knowl:dged, that his own method was not fo ancient; this 
ould haye prevented diſputes, and nothing leſs than this could 
ly deſerve the name of candour and juſtice; but afterwards in 
s antwer to M. Fatio to tell the Germans, that in 1684, when 
 iirſt publiſhed the elements of his Calculus, he knew nothing 
a Methodus ſimilis, nothing of any other method than that 
r drau ing of tangents, was very odd and wants an explanation. 
It allo lies upon M. Zeibnits to ſatisfy the world, why in his 
wer to Dr. Wallis and M. Fatio, who had publiſhed, that 
Vor. VI. 4 | T Mr. New- 
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Mr. Nzwton was the oldeſt inventor of that method by many 
years, he did not put in his claim of being the oldeſt invent 
thereof, but ſtaid till the old mathematicians were dead, 2 
then complained of the new mathematicians as novices, attacke 
Mr. Newton himſelf, and declined to contend with any body elt 
notwithſtanding that Mr. Newtoz in his letter of October 24 166 
had told him, that for the ſake of quiet, he had five years befir 
that time laid aſide his defign of publiſhing what he had th 
written on this ſubjet; and ever fince he induſtriouſſy avoidelil 
all diſputes about philoſophical and mathematical ſubjects, a 
all correſpondence by letters about theſe matters, as tending 
diſputes; and for the fame reaſon forbore to complain of M. 40 
nitz, till it was ſhewn him, that he ſtood accuſed of plagiy 
in the Acta Erudit. and what Mr. Keil} had publiſhed was oj 
to clear Mr. Mauuon from the guilt of that crime. 

It has been ſaid, that the Rqyal Society gave judgment again 
M. Leibnits without hearing both parties; but this is a miſtake 
they paſſed no judgment, they only appointed a Commitre 
ſearch out and examine ſuch old letters and papers as were fil 
_ extant about thoſe matters, and to report their opinion, howth 
matter ſtood according to thoſe letters and papers: The (u 
mittee was numerous, and ſkilful, and compoſed of Gentlema 
of ſeveral nations, and the Soctery were fatisfied in their fideli 
in examining the hands and other circumſtances, and in pris 
ing what they found in the old letters and papers ſo examunt 
without adding, omitting, or altering any thing in favour 
either party; and the letters and papers are ſtill preſerved, th 

they may be conſulted and dae. with the Commerciun i 
ſtolicum, whenever defired. . 5 „ 
The philoſophy Mr. Newton has purſued in his Prin 10 
and optics is experimental; and it is not the buſineſy of er 
mental philoſophy to teach the cauſes of things any further tid 
they can be proved by experiments; we are not to fill this i 
loſophy with opinions which cannot be proved by Phu 
in this N hypotheſes have no place, unleſs as conjedul 
or Lackions propoſed to be examined by experiments; for 0 
reaſon Mr. Nevron in his optics diſtinguiſhed thoſe things wi 7 25 
were made certain by experiments from thoſe things which 
mained uncertain, and which he, therefore, propoſed in the i: . 1 
of his optics in the form of queries; for this reaſon, in the Howie! 
face to his Principia, when he had mentioned the motzi the 
the planets, comets, moon and ſea, as deduced in this book f prope 
grayity, he added, I with the other Phenomena of nature o 


* 


Roy AL SOCIETY. 147 
by the ſame way of reaſoning be deduced from mechanical 
principles; for, ſeveral things induce me to believe, that all 
theſe things may depend upon certain forces, by which the par- 
ticles of bodies are, by cauſes ſtill unknown tò us, either mu- 
tually impelled towards each other, and cohere together accord- 
ing to certain regular configurations, or mutually recede from 
each other; and for want of knowing theſe forces philoſophers 
have hitherto attempted, to no putpole to explain nature. 

And in the end of this book ia the ſecond edition, he ſaid, 
at för want of a ſufficient number of experiments, he forbore 
> deſcribe the laws of the actions of the ſpirit, or agent b 
hich this attraction is performed; and for the ſame reaſon he is 
lent about the cauſe of gravity, there occurring neither experi- 
nents nor Phenomena . N of certainly diſcloſing the cauſe 
ereof; and this he had abundantly declared in his Principia 
ear the beginning thereof, to the following purpoſe; © I do not 
now enquire into the phyfical cauſes and ſeats of forces; and 
little after; * I indifferently aud promiſcuouſly uſe for each 
other the words attraction, impulſe or any kind of propention 
towards the center, by conſidering theſe forces not phyfically 
but mathematically ; whence I would caution the reader not to 
think, that by theſe words I define the ſpecies or manner of the 
action, or the phyſical cauſe or reaſon ; or that I truly and 


phyſically aſcribe forces to centers, which are only mathema- 
tical 2 if 1 ſhould happen to ſay, that either the centers 


attract, or that there are central forces: And at the end of hx 
ptics 3 © here I do not enquire by what efficient cauſe theſe qua- 
lities, Viz. gravity, the magnetic and electrical forces are pro- 
duced : What I call attraction may poſſibly be produced by 
impulſe, or in ſome other manner unknown to us; by attrac- 
tion I would here be underſtood to mean only in general a cer- 
tain kind of force whereby bodies mutually tend towards each 
other, whatever cauſe that quality may be aſcribed to; for, we 
muſt firſt neceſſarily khow by Phenomena of nature, what bo- 
dies mutually attract each other, and what are the laws and 
properties of that attraction, before we can properly enquire by 
what efficient cauſe that attraction is produced:“ And a little 
after, he mentions the fame attractions as forces, which by the 
PL.£omeria appear to have a being in nature, tho” ther cautes be 
not yet known; and he diſtinguiſhes them from occult qualities, 
Which are iuppoſed to flow from the ſpecific forms of things: And 
in the S Holium at the end of his Principia, after mentioning the 
properties of gravity, he adds ir © but the reaſon of thefe proper- 
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ties of gravity I could not deduce from the Phenomena, u 
©] do not deviſe hypotheſes; for, whatever is not deducy 
from Phenomena is to be called an hypotheſis; and hypothek 
* either metaphyſical or phyſical, or of occult qualities, of m 
chanical, have no place in experimental philoſophy, = It h 
* ficient that gravity really exiſts, and acts according to the lay 
© | have explained, and that it ſolves all the motions of the ceꝶ 
* tia] bodies and of our fea,” And afterall this, it is ſurpriſing thy 
Mr. Newton ſhould be reflected upon for not explaining th 
cauſes of gravity, and other attractions by hypotheſes, as ifh 
were a crime to content himſelf with certainties, and let una 
tainties alone; and yet the editors of the Acta Erndit. fs 
March 1514. p. 141, 142. have told the world, that Mr. My. 
ton denies, that the cauſe of gravity is mechanical; and that 
the fpirit or agent, by which electrical attract ion is perfornel 
be not the æther or ſubtile matter of Des Cartes, it 56 If value 
ble than an hypotheſis, and, perhaps may be the hylarchic prints 
ple of Dr. Henry More : And M. Leibnitx, in his T heodicee,ml 
in his letters to Hart ſoeker and elſewhere, has accuſed Mr. New 
of making gravity a natural or eſſential property of bod ri 
and even an occult quality, and at length a miracle; and by thy 
cavilling they would perſuade the Germans, that Mr. New 
wants Judgment, and was uncapable of inventing the inf 

mal method. 3 
It muſt be allowed, that theſe two gentlemen, Mr. Num 
and M. Zeibniz, differ very much in philoſophy ; the forme 
proceeds upon the evidence, ariſing from experiments and Ph. 
nomena, and ſtops where ſuch evidence is wanting; the otherh 
taken up with hypotheſes, and propounds them, not to be eu 
mined by experiments, but to be believed without examinatin 
The one for want of experiments to decide the queſtion, does mt 
affirm, whether the cauſe of gravity be mechanical or not; t 
other pronounces, that it is a perpetual miracle, if it be not me 
chanical: The one, by way of enquiry, attributes it to tht 
wer of the creator, that the minuteſt particles of matter in 
hard; the other attributes the hardneſs of matter to confpiriny 
motions, and calls it a perpetual miracle, if the cauſe of thi 
hardneſs be other than mechanical: The one doth not attend 
ro affirm, that animal motion in man is purely mechanical; th 
other teaches, that it is purely mechanical, the ſoul or mind (a 
cording to the hypotheſis of an Harmonia preſtabileta, or pie 
eſtabliſhed harmony) never acting _= the body ſo as to alter q 
influence its mot ions: The one teaches, that God (in wor we 
| Ts N icy 
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© move and have our being) is omnipreſent, but not as a ſoul 
he world; the other that he is not the foul of the world, but 


Intelligentia ſupramundana, an intelligence ahove the bounds 
the world; whence it ſhould feem to follow, that he can do 


ung within the bounds of the world, unleſs by an incredible 
u iracle: The one teaches, that philoſophers are to argue ftom 
4 /.c10men4 and ex riments to their cauſes, and thence to the 


aſes of thoſe cauſes, and ſo on, till we come to the firſt cauſe g 
other, that all the actions of the firſt cauſe are miracles, and 
the laws impreſſed on nature by the will of God, perpetual 
iracles and occult qualities; and therefore not tu be: conſidered 


%, philoſophy ; but muſt the conſtant and univerſal laws of nature, 
derived from the power of God, or the action of a cauſe not 
ai: known to us, be called miracles and occult qualities, that is 
el WY (ay, prodigies and abſurdities ? Muſt all the 3 for a 

dd, taken from the Phenomena of nature, be exploded by new 


d names? And muſt experimental philoſophy be rejected as 


ioc. 
* perſtitious and abſurd, becauſe it aſſerts nothing more than can 
un proved by experiments ; and that we cannot yet prove by ex- 
da rments, that all the Phenomena in nature can be ſolved by 
une mechanical cauſes? Certainly theſe things deſerve to be 
cr confidered, © in, e 
ink 


new Star in rhe Neck of rbe Swan; by NM. Gottfried 


am Kirch. Phil. Tran. N'“ 343. p. 226. Tranſlated from 
male Latin. 13 GE. T6634 - Vi 

PUT HO! various changes happen among the fixed ſtars, as to 
er n their apparent magnitude, yet none was more {ſurpriſing 


an that which Fabricius obſerved in the whale's neck in 1596; 
O at firſt it was taken for a new ſtar, that had never exiſted 


fore, and after diſappearing was to return no more; yet now it 
been ſufficiently confirmed by experience, that it {til} exiſts, 
t ne that it doubtleſs exiſted from the beginning of the world in 
der very place, where it now is: What is ſurpriſing in this ſtar 
er a that it appears every year of a different magnitude, and com- 
irngaly at certa in times it cannot be diſtinctiy feen by the naked 
F wußte; for which reaſon Havel ig called it Stella mi ra, or the 
tem nderful ſtar. WAL 
; ne M. Kirch likewiſe obſerved another ſtar like this in the ſwan's 
| (ac, but much ſmaller, and ſeen every year for a ſhorter ſpace 
pr ume; whence it is not ſurpriſing, that it was fo long unknown; 
ter Oy, it was lucky, that it appeared at that time, and that it was 


n in its greateſt magnitude, when Bayer was obſerving _ 
eli- 


cqual magnitude at any particular time thereof; nay it ſometim 
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delineating the ſtars in the ſwan, having repreſented it by 3, ay 
reckoned it amongſt the fixed ſtars of the fifth magnitude, thy 
conſtantly appear; and at the ſame time he likewiſe found th 
above-mentioned ſtar in the whale's neck, to be of the ſou. 
magnitude, and repreſented it by o, taking it for a fixed-ſtar u 
conſtantly appears. 1 0 ft :: thgg 11. 
The ſtar next the head of the ſwan, obſerved in 1670, 1 
1671, by Hevelius, gave M. Kirch the opportunity of findiy 
the mutable appearance of the ſtar x in the ſwan's neck; fg 
when he was in hopes, that the fame ſtar would appear frequet 
Iy in the ſame manner as that other in the whale's neck, whig 
after its firſt diſappearing had appeared again preſently after y 
Hevelius, he ſought for it on the firſt and ſixth of July, 1686.08 
both clear nights, buc did not find it; but rather found, that ii 
ſtar of the fifth magnitude in the ſwan's neck, repreſentedi 
Bayer by x was wanting; yet on the ninth of October, O. 8. 
lau it very plainly with his naked eye; and becauſe he wg 
to think, that it would again diſappear to the naked q 
he delineated ſome little ſtars round it, by means of 2 ni 
foot teleſcope, that by comparing theſe with it, he mil 
compute its magnitude, when it ſhould decreaſe, as repreſent 
by Fig. 1. Plate V. He likewiſe found, that. that tar by 
gradually-decreaſed, till he could not ſee it thro' an eight fol 
teleſcope; tho? he could ſtill obſerve that other ſtar in the bab 
neck thro” a four foot teleſcope: From that time he looked 
that ſtar for ſeveral nights together, but to no purpoſe ; but 
length he found it again on the ſixth of Auguſt 1687. O. S. wi 
an eight ſoot teleſcope, but exceeding ſmall ;. and from that in 
he found it daily increa'2 more and more; and it happened, ti 
on the 23d of October, O. S. it appeared again for the firſt 
to the naked eye, tho? ſtil] exceeding ſinall: On the ſecand 
November O. S. it was very viſible, and even after the 200 
November O. S. tho! this laſt day ir was decreaſing again; 
terwards it could not be ſeen but thro? a teleſcope, and at leg 
it Lecame ſo ſmall, that he could not obſerve it with an eig 
foot te le cope; and thus M. Kirch found at this time, that in 
one diſappearing to another, there was about a year, a month 
week; the follow ing obſervations did likewiſe ſhew, that this 
obſerved a pretty regular period in its appearing, tho not of 
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happened, that it was quite inviſible to the naked eye, tho 
could be ſeen thro' a teleſcope, and had come to its greateſt U 
nitude; as in the latter end of 1688, and beginning of 16893 
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contrary in 1690 this ſtar became more viſible, and conſide- 


4 . bly larger than the neighbouring ſtar, which Bayer has placed 


thout the ſwan's neck near x, and repreſented by no letter; 


lt M. Kirch by J; and after the latter had often obſerved the 


ppearing and ee of this ſtar, he found it| to be very 
vular, and to perform its revolution in 494 days and a half. 
This new ſtar of M. Kirch's was obferved at London about 
e 15th of July, 1915. O. S. when it appeared much brighter 
an the neighbouring ſtar J, and almoſt equal in magnitude to 
& middle ſtar (called n by Bayer) in the ſwan's neck; but in 
nonth's time it could not be obſerved by the naked eye, and at 
oth. not thro” a teleſcope: According to the period, in which 
1s {aid to revolve, it ſhould appear brighteſt in Auguſt, 1715. 

Fig. 2. repreſents the ſwan's neck, with the fixed ſtars 
t this new one, with two other new ſtars that within the 
tury were obſerved to emerge near it, of which that preceed- 
g the ſwan's breaſt continues ſtill viſible, of the fifth magnitude, 
it that below the ſwan's head, that had only been ſeen for two 
ars, hitherto diſapp ears. . | 

Fig, 1, repreſents the teleſcopic ſtars next the new one. 


i vations on the total Eclipſe of rhe Sun, April 22. 1515. 
London; &y Dr. Halley. Phil. Tranſ. N“ 343. p. 245. 


| H O' it be certain from the principles of aſtronomy, that 
there neceſſarily happens a central eclipie of the ſun in ſome 
rt or other of the terraqueous globe, about 28 times in each 
riod of 18 years; and that of theſe no leſs than eight paſs over 
e parallel of London, three of which eight are total with continu- 
ce; yet from the great variety of the elements whereof the Calcu- 
rof eclipſes conſiſts, it has io happened, that ſince the 2oth of 
arch A. C. 1140, the Dr. could not find, that there was ſuch 
thing as a total eclipſe of the ſun ſeen at London, tho' in the 
can time the ſhadow of the moon had ofien paſſed over other 
Warts of Great Britain. 1 x | Z 
The Dr. having found, by comparing what had been formerly 
lerv'd of ſolar eclipſes, that the whole ſhadow would fall upon 
and, thought it a very proper opportunity to get the dimen- 
ons of the ſhadow aſcertained by obſervation; and accordingly 
e caus'd a ſmall map of England, deſcribing the track and 
dunds thereof, to be diſpers'd all over the kingdom, with a re- 
velt to the curious to obſerve what they could about it, but more 
Ipeclally to note the time of continuance of total darkneſs, as 


qUuring no other inſtrument than a pendulum-clock, ** as 
8 eing 
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being determinable with the utmoſt exafineſs, by reaſon. of x 
momentaneous occulation and emerſion of the luminous ede 
the ſun, whoſe leaſt part makes day: Nor did this ade 
ment fail of the deſir d effect, for, the heavens having proviy 
nerally favourable, there were recetv'd from ſo many —— 10 
ood accounts, that they fully anſwer'd all expectations, and 
ſuffic ient to eſtabliſh ſeveral of the elements of the Calculy 
eclipſes, ſo as for the future we may more ſecurely rel, 
our predictions ; tho it muſt be granted, that in this, aſtrowy 
had loſt no credit. | | 4 

The day of the eclipſe approaching, the Dr, receiv'd g 
orders of the Royal Society to provide for the obſeryation 9 
made at their houſe in Crane · Court; and accordingly he procy 
a quadrant of near 30 inches radius, exceedingly well fix d yi 
teleſcopic fights, and mov'd with ſerews, ſo as to follow the 
with great nicety; as alſo a very good pendulum clock wel 4 
juſted to the mean time, and ſeveral teleſcopes wherewith to f 
commodate the greater number of obſervers. _ 

In order to examine both clock and quadrant, the Dr. on 
20th of April, obſerv'd the diſtance of the upper limb of theft 
from the zenith 36. 16“. and the next day 35*. 58“. by which 
appear d, that the diſtances from the zenith taken by this q 
drant, ought to be increas'd by about a minute ; and that ally 
ance being made, by ſeveral obſervations, taken before and i 
noon on the ſaid 2 iſt day, the clock was found to anſwer they 
Parent time or hour of the ſun with ſufficient exactneſs, as 
going above 107. too faſt. The next day April 22. juſt be 
the eclipſe began, he took three diſtances of the ſun from 
zenith, vis. at 7 4: 52! g. m. the correct diſtance of the ſu 
center 4 Veriice was C2 1' 40%. At 5h 45” 48) it was 61340 
and again at ) 8 55 it was 61 6“ 40%, which, with 
given declination of the ſun and latitude of the place, ſhew 
true times reſpectively to have been )* 42” 389, J 45 350 
52 48“ 397. All concurring, that the clock was only 14% 
faſt, and had ſcarce gain'd any thing ſenſible in a day's time; 
that it might be entirely depended upon during the continuil 
of the eclipſe. 

Having computed, that the eclipſe would begin at 85 56 
Dr. attended foon after Sh. with a very good teleſcope of abon 
foot, without ſtirring his eye from that part of the ſun at wil 
the eclipſe was to begin; and at 8 6 20/ by the clock, he bah 
to perceive a finall depreflion made in the ſun's weſtern I 


which immediately became more conſpicuous, ſo that the 
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f was univerſally remark'd, that when the laſt part of the ſun 


ined on his eaſt fide, he grew very faint, and was eaſily ſup- 
able by the naked eye, even thro' the teleſcope, for above a 
ute of time before the total darkneſs; whereas, on the. contrary, 
eye could not endure the ſplendor of the emerging beams 


the teleſcope from the firſt moment; to this, perhaps, two 
es contributed, the one, that the pupil of the eye did neceſ- 
ly dilate itſelf during the darkneſs, which before had been 


ch contracted by looking on the ſun; the other, that the 


dern parts of the moon, having been heated with a day near as 


gas 30 of ours, could not fail of having that part of its atmol- 
rereplete with vapours, rais'd by the ſo long cont inu'd action of 
lun, and conſequently, it was more denſe near the moon's 
ace, and more capable of obſtructing the luſtre of the ſun's 
ms; whereas, at the, ſame time the weſtern edge of the moon 
Luffer'd as long a nigbt, during which there might fall in 
n I the vapours that Were rais d the, preceeding long day; 
tor that reaſon, that part of its; atmoſphere might be ſeen 
ch more pure and tranſparent ; but from whatever cauſe it 
b "_ the thing itſelf was yery..manifelt, and pbſerv'd; by 
LY perlon. cells oa 1 In = : * 173 1 | 
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154 MEMOIRS of the 
About two minutes before the total immerſion, the remajiy 
part of the ſun was reduced to a very fine horn, whoſe erm 
ties ſeemed to loſe their acuteneſs, and to become round 1 
ſtars; and for the ſpace of about a quarter of a minute; a ful 
piece of the ſouthern horn of the eclipſe ſeemed to be cur off 
the reſt by a good interval, and appeared like an oblong fi 
rounded at both ends in the form repreſented by Plate V. Fg 
which appearance could proceed from no other cauſe but the iy 
ualities of the moon's ſurface, there being ſome elevated jj 
thereof near the moon's ſouthern pole, by the interpoſitia 
which, part of that exceedingly fine filament of = was ii 
cepted: a few ſeconds before the ſun was entirely hid, tall 
was diſcover'd round the moon a Juminous ring about a digi; i 
perhaps, a tenth part of the moon's diameter in breadth ; it i 
of a pale whiteneſs, or rather pearl colour, ſeeming to the I}; 
little tinged with the colours of the Iris, and concentric with 
moon, = wh he concluded it to be the moon's atmoſphere; | 
the great height thereof far exceeding that of our earth's ati 
phere, and the obſervations of ſome, who found the breadih 
the ring to increaſe on the welt fide of the moon, as the emer 
approach'd, together with the contrary ſentiments of others 
the Dr. leſs poſitive, eſpecially, in a matter, where, he con 
he did not give all the attention requiſite; whatever it wa, WW" 
ring appeared much brighter and whiter near the body WF" 
moon than at a diſtance from it; and its outer circumęem 
which was not well defined, ſeemed terminated only by thet 
treme rarity of the matter it was compos'd of, and in all rf 
reſembled the appearance of an enlightened atmoſphere vi 
from afar; but whether it belonged to the ſun or moon, the! 
pretends not to determine. $1 
During the whole time of the total eclipſe, the Dr. kept 
teleſcope conſtantly fix'd on the moon, in order to obſerve? 
might occur in this uncommon appearance, and he found, i 
there were conſtant flaſhes or coruſcations of light, which fer 
for a moment to dart out from behind the moon, now here,! 
there on all fides, but eſpecially on the weſtern fide a littk MI 
the emerſion ; and about two or three ſeconds before it, ou 
ſame weſtern fide where the ſun was juſt coming out, a long ai 
narrow ftreak of a dusky, but ſtrong red light ſeemed to a 
the dark edge of the moon, tho' nothing like it had been! 
immediately after the immerſion; but this inſtantly val 
upon the firſt appearance of the ſun, as did allo the abt 


luminous ring. 
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s to the degree of darkneſs, it was ſuch that one might have 
eged to have ſeen many more ſtars, than the Dr. finds were 
Fa at London; the three — Jupiter, Mercury and Venus, 

re all that were ſeen by the gentlemen of the Society from the 
» of their houſe, where they had a free horizon; and the Dr. 
f not hear that any one in London ſaw more than Capella and 
ebaran of the fix d ſtars; nor was the light of the ring round 
moon capable of effac ing the luſtre of the ſtars, for, it was 
ly inferior to that of the full moon, and ſo weak, that he did 
obſerve, that it caſt a ſhadow; but the under parts of the 
uſphere, eſpecially in the ſouth eaſt, under the ſun, had a 
puſcular brightneſs; and all around, ſo much of the ſegment of 
W: atmoſphere, as was above the horizon, and without the 
x of the moon's ſhadow, was more or leſs enlightned by the 
s beams; and its reflexion gave a diffug'd light, which made 
air ſeem hazey, and hindey'd the appearance of the ſtars; and 
t this was the real cauſe thereof, appears by the darkneſs 
ing more perfect in thoſe places, near which the center of the 
dow paſs'd, where many more ſtars were ſeen, and in ſome 
leſs than 20, tho' the light of the ring was alike to 


During the time that the ſun recover d his Ii ht, ſeveral alti- 
des were taken, to examine the regularity of the clock's mo- 
n; and tho the ſun role now much lower than at the begin- 


ck went ſtill a quarter of a minute too faſt ; and the end of the 
ipſe approaching, the Dr. attended the moment thereof with 
and moon at 10 20' 157 by the clock, or exactly 10 20' 
— | | FT 
There were preſent ſeveral members of the Royal Society, 
Ing whom the Lord Chief Juſtice Parker did, at the moment 
the emerſion from total darkneſs, obſerve the diſtance of 
piter from the zenith 4829, by which the time thereof is 
ified; there were allo preſent ſeveral foreign gentlemen, and 
long them M. Le Chevalier de Louville, and M. Monmort, 
h members of the Royal Academy of Sciences at Paris; the 
mer of which came on purpoſe to obſerve this eclipſe in Eng- 
Id, and having ſeen the be inning, applied himſelf to 5 A 
pits with his micrometer, es 

vis feen at that time in the ſun as follows. 


* 


. 


g yet they all agreed within a very few ſeconds, that the 


poſſible care, and concluded the —_— ſeparation of the 


to obſerye the occultations of three | 
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. - 447 7 4: the 1 cheikely lid. 
8 34 es the firſt of the two keller f os ak 
8. 34 58 the ſecond of them was hie. 
9 36 or theemerfion of tht Irrer ſhot: ad, 
of 38 26 the emerſion of the firſt leffer f 
9 40 23 the emerſſon of the ſecond Let 
10 20 oh the end of the eclipſe. | 


kind be Jetcbraiacd che time of the total darkreß 3 wy 
1/ lefs than by: Dr. Hallsys account. 

The heavens were all the while very Frvorabſe, and | 
was little or no wind, and not ſo much as one cloud interripy 
the view from the beginning to the end; but no ſooner wat 
eclipſe over, than a great body of clouds Kid the ſun for. fey 
Hours after: Theſe Stvations, having been made with ally 
ſible Care, are not, it. 1s hoped, far from the truth 

The accounts from other places are às follows; Mr. Pi 
being farniſh'd with very accurate inſtruments, and wel 4 
in the matter of obſervation, and having rectified — clock} 
ſeveral altitudes of the ſut;- taken both before and after, pavell 
following account of the principal 8 ob{cry dat F 1 
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At 8 «2 37 Pg ecli 0 rt ee I 
. 28 the toraF immerſio . ＋ T 
| n the Ka parry nf 8 ak ny ar 

10 20 32 the juſt end cherer Nee 
. 20 the continuance of toral darkneß. ; : 
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The "near a Geh, bf this obſervation wich” Dr. K. ö 
(the difference being only what is due to the difference of the 


Royal Obſeruatory at Greent#ch, from whence 'we can d 
learn, that the durarioh dg the total darkneſs was Ley,” 1 

Mr. Der ham, affiſted by Mr. Mhlymnens,” &c. made the 
lowing obſervations at Upminſter 1 in E Hex, 1g. 


oYat Sorrt ty, 87 
4 > * * * o A 

* „ o F „ 4 2 # * ag ©, »# * - ES * * i «- F , * 
89 y "I. 2 - \ #4&- 2 & 4 -— 


7 
” 7 . 5 4 


” S - 
4 * 4 «+ - 
2 „ . - N . 
5 41 ie Lov 


< 
1 % 2 8 
- 


34 36 ſhe toveWa'the middle ſpot. 
37 47% Probl the chic fp. 


| and Adebaran appear tu. 
14 6 the emefſton or end of total darxneſs. 
3 8 contihvance of total darkneſs.” 
2 It the third and laſt ſpot diſsdver d. 
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| ly than the fan's 
ter 373 and 4 ſuch parts, whereof the ſun's diameter was 1647, 
{ that it followed his weſtern limb o 430 of time; by which 


ger and preceding ſpot to be more norther 


ta the ſituation of that — is well determine. 
Dr. hn Keill, by reaſon of clouds, ſaw nothing d iſt inctly 
Oxford but the end, which he obſerved at 10 15 100: As 
the total darkneſs, he could only eſtimate it by the ſudden 
unge of the light of the ſky, and reckoned its continuance but 
300, which was — too little, the center of the ſhadow 
ving without doubt paſt very near Oxford. Mr. Cotes, only 
ſerved at Cambridge the occultations of the three ſpots, viz. of 
firſt and greateſt at gu 34” 119, of the ſecond at 8 35 1545 
dof the laſt at 8* 36“ 55%: He alſo obſerved the end of total 
rknels at 96 14” 3%, and the exact end of the eclipſe at 0 
: 570. 8 T „ tien pO Be” in aid 3 , *. 1 
There were ſeveral accounts ſent from ſome places, which lay 
at the track of the center of the ſhadow, and which might 
re been very proper to determine the greateſt continuance of 
darkneſs, as from Plymonth; Exeter, Neymourh, Daventry, 

ythampton and Zynn Regis; and all agreed, that the whole 
was obſcure at thoſe places full four minutes, and at ſome o 
rather more; but theſe obfervers gave no account how they 

alured this time, and therefore it may well be ſuppoſed, they 
Nit in a round number, and perhaps, from pocket minute- 
tches: What the Dr. thinks may beſt be relied on for this 
ſpoſe, are two correſponding, obſervations made, the one at 
ron near Kertering in Mrthamptonſbire, whert, by the obfer- 
uon of Mr. Bridges with a good 'penduluneclock and all doe 
0 cate, 


33 46 the moon ed the larger ſpot, © © * 


10 58 ſbe tog! darkneſs began on a ſudden, 


. 10 21 45 the end of the eclipſe by a teleſcope 132 
4 1 | foot and a half. En WL 1 
lad a little before the beginning of the eclipſe; he found the 
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care, the whole ſun was hid no more than 4 537; the other wy 
ſa 


Mr. Whiteſide, who obſerved after the ſame manner at Kin 

Alden in Hertfordſhire near Hitchin, that the total ecliplecy 
tinued but ; 52! : Hence it follows, that the center of the fy, 
| dow paſſed near the middle between theſe two places, which u 

but 30 geographical miles aſunder, and. fituated nearly at rig 

angles to the way of the ſhadow; and therefore, that the ty 
darkneſs, where longeſt, could laſt bat about 3' 5%, or perhapy 
ſecond or two more at Lynn, and leſs at Plymous h; the velach 
of the progreſs of the ſhadow gradually decreaſing, and iu di 
meter increaſing, as it paſſed on to the eaſtward; and this fity 
tion of the middle line is confirmed by an obſervation madey 
the ſeat of the Lord Foley's at Witley, eight miles beyond Ny 
cefter, whereby it appears, that the total darkneſs laſted then; 
15%. Hence it follows, that Vitley was about three or four mil 
farther from the center of the _ on the north · ſide thy 
London on the ſouth; and Vitley being by Ogzlby's menſi 
tions, 118 meaſured miles from London, it is plain, that the 
ter paſſed over ip, which is, by the ſame menſuration 51 ſu 
miles on that road, and about 5 miles almoſt due north fix 
Oxford; ſo that the center of * ſhadow left Oxford but ny 
little upon the right hand; this fituation agrees perfectly yl 
with the former between Barton and King's Walden, and aig 
as the geography of England may be depended on, the Dr.) 
cludes the center to have entered upon it about Plymouth, and 
have paſſed over Exeter, the Devizes, 1/ip, Buckingham u 
Huntington, leaving Oxford and Bedford on the right, and Ly 
on the leſt, and to have quitted the coaſt of Norfolk about Wi 
and Zlakeney. | | 1 

As to the limits of the ſhadow, both on the north and fout 
Gde, they were got with all the exactneſs the thing is capable 
and as this was the firſt eclipſe of this kind, that had been 
ſerved with the attention the dignity of the phanomenon f 

uires, it is to be hoped, that thoſe which may bappen for! 

ture to traverſe Europe, may not be ſo little regarded 
hitherto” they have been: As to the ſouthern limit, where 
eclipſe ceaſed to be total on the ſouth fide of the ſun, an ac 
was received of an obſervation made at Nortan- court abott! 
miles on this fide Canterbury by Dr. Harris, affiſted by that 
curate obſerver Mr. Stephen Gray, by which we learn, that! 
eclipſe began there at 8* 8” 55) and ended at 10 244%, 4 
that the total darkneſs continued but about a minute, or rt 


Icſs, the middle thereof being At 9g? 13” 524 3 from this durat 
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will follow, that Norton. court was but about three or four 
les within the ſhadow ; and that it was really ſo is confirmed 


00s the relation of the inhabitants of Boon, about midway be- 
cen Morton-court, and Canterbury, who aſſured Mr. Gray, as 
at was returning home that fame day, that the eclipſe was not 
al there, but, as one of them expreſſed it, before the ſun had 
te loſt his light on the eaſt-fide, he recovered it on the weſt; 
Nea that there was a ſmall light left on the lower part of the ſan, 
: appeared like a ſtar: And from Cranbrook in Kent Mr. Tem- 
du gave an account, that he obſerved there the ſun to be extin- 
WW iſhed but for a moment, and inſtantly to emerge again; fo that 
Ei limit paſſed exactly over this town, which is about 38 geo- 
e : pbical miles from London, and very near the right angle, 
7 0 here the perpendicular from London falls on the line of the 
0 


nit, being 3 col of time to the eaſtward of London, in the 
at. of 51* 67 as near as the Dr. could gather, 

How it paſſed over Suffes there were not ſuch authentic ac- 
unts, but it was total at Vadhurſt beyond Tunbridge-wells, as 
ſo for ſome ſhort time at Lewis; but it was not fo at Pright- 
g, which place being fituated on an eminence that has a com- 
anding proſpect, all the country to the northward was ſeen in 
rkneſs, whilſt they had there ſome benefit of a ſmall remain- 
r of the ſun. CIS | 

From theſe obſervations we may conclude, that this limit came 
jon the coaſt of England, about the middle between Newhaves 
d Brighthelmſton in Suſſex, and paſſing by Cranbrook and 
ofton, left Canterbury about four miles on the right hand, and 
itted the coaſt of Kent, not far from Hern towards the ancient 
egulbium, now called Reculver ; ſo that it ſeems ſcarce one 
rd part of Kent, and not ſo much of Suſſex, out of all the 
1 = ou of Great Britain, eſcaped being involved in this 
cen 088 rkneſs. | 

The northern limit, having paſſed over a much greater ſpace, 
d a greater number of obſervers, and not leſs curiouſly deter- 
ned than the other: By Mr. Proſſer's account, that the eclipſe 
s total at Haverfordwweſt for a minute and a half, whence it 


ac lows, that Haverford was but about fix miles within the limit, 
0 WF therefore, that it entered on Pembrokeſhire about the middle 


dt. Bride's Bay, leaving St. David's and Cardigan on the 
and traverſing thoſe 2 counties and Montgomeryſhire, it enter- 
on Shropſhire, leaving the town of Shrewsbury 1 40% in the 
tufgadow, as was obſerved: there by Dr. Hollings; whereby it ap- 
ars that Shrewsbury was about 8 miles within the limit; thence 

| it 
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it proceeded by the caſt-fide of Cheſbire, leaving Ning 
and Nantusch a very little without, and paſſing by Cong 
went over the Peak of Derbyſbire into Yorkſorre, and cr 
the great northern road between Pantefract and Lonceſter, ſm 
what nearer the former than the latter; for, by the gbſervatiang 
Mr. Shelton at Darrington, abaut two miles on this fide P 
fra, (in lat. 33 40, and long. welt from London 4 40 ofting 
as may be concluded from Noravogd's meaſure of a degree) they 
at 9h x was reduced almoſt to a point, reſembling. the play 


& 4 


Aars both in colour and ſize; but. whilſt he watched. for th 


total eclipſe, that point ow bigger, and the darkneſti din 
niſhed, whence he argued the limit to have been but very luk 
more ſoutherly; and afterwards he was informed, that it y 
juſt total in Barnsdale, three miles ſonth from thence , and ty 
it was ſo at Badſworth, about the ſame diſtance from Yuri 
ron. Mr. Daubuz had a certain account from that place, iy 
the luminous ring round the moon was {een there, which wi 
no where viſible but while the eclipſe was total; From thi 
Data we may ſaſely determine the remainder of this track,wl 
that the edge of the ſhadow, having paſt over the rſt of I 
 foire, went off to ſea about Flamborough bead; So that of th 
40 counties into which England is ſubdivided, only they 
more northerly had not the ſun entirely hid from them; and 
others eſcaped but in part, viz. Shrepſoire, Cheſpire and In 
Hire, and the extreme part of Derhbyſbirè on the north, and KM 
and Suſjex on the ſouth, all the reſt of the kingdom fuften 
more or leis an interval of total darkneſſ. 
IT be Dr. conſidering not this eclipſe as univerſal, but only e 
related to England, thinks it ſufficient to obſerve, that the Made 
dow came out of the Atlantic ocean, paſling over the Aut 
and that the ſouthern limit thereof reach'd the iſle of Lang 
the north-weft coaſts of Britrany between Breſt and Mol 
and dividing the iſlands of Guernſey and Jerſey, juſt touchdu 
on the promontory of Normandy, call'd Cape la Hogue ;:-andi 
aſter it had quitted England and traverſed the German ocean Ne: 
fell on Jutland on the ſouthſide, and Noraway on the north, 
thence ms to the eaſtward over Sweden, Finland, &. 
It now remains to conſider the figure, poſition, direct 
locity and magnitude of the ſhadow as it paſſed over Eu e 
And firſt as to the figure, it is obvious, that the ſhadow 41 Te 
moon be ing a cone, and the earth's ſurface ſufficiently {pheri 
the apparent ſhadow on the earth will be the common interlech 
cf a cone and ſphere, which is a figure, hitherto little ce 


„ 
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geometers, and not being in plano is not to be exactly defs 
bed, but in the ſpherical or conical ſurface: How ty find the 
oints of this curve in all caſes is taught by P. Courſier, in a 
ry ſcarce Latin book printed at Dijon in Burgundy, and pub. 
ſhed at Paris, in 1663; nor has any other author handled 
e ſame ſubjeR after him, tho* both capable and worthy of far- 
er improvement; by what he there delivers, prop. 11, 12. 
. 1. it will be eaſily underſtood, that the convexity of fo 
all a part of the earth's ſurface as the ſhadow commonly poſ- 
fles, can produce but an inconfiderable effect; fo that without 


cle error we may take it for a plane, and the ſection for a 


r Apollonian elliplis, whoſe tranſverſe axis, by reaſon of the 
W.:lincls of the angle of the cone, will be to its conjugate nearly 
radius to the ine of the ſun's altitude at its center, eſpecially, if 
be confiderably elevated; but when he is near the horizon, it 
ill be neceſſary to have . to the true figure, by reaſon of 
e great length to which the tranſverſe axis is extended, and 
7 y when the ſhadow is entering upon, or leaving the 
th's dilk. 5 TH | 

As to the poſition of the axis of the ſhadow, it is manifeſt, 
atit muſt always lie in the plane of a great circle of the 
h, paſſing thro' the axis of the cone of the ſhadow ; and 

refore, it will be only requifite to obtain the azimuth and 
tude of the ſun at the place where the center of the ſhadow is 
any time found to determine the ſituation of the axis and ſpe- 

s of the ellipſis required: Thus the middle of the eclipſe at 
non having been obſerved at gh. 10' 45” by the given lati- 
le and declination we find his azimuth about 597. oo. and al- 
nde 49®, 46”. that is, juſt 40 degrees high at the center of the 

adow; wherefore, the tranſverſe axis of the ellipſis was to its 

rjugato very nearly as radius to the fine of 40, or as 1000 to 

1; Proximè, and made an angle of 5g*, or a very little more, 

r the meridian paſſing at that time thro' the center of the 

adow, | 

Next as to the direction and velocity of the motion, with 

hich the center of the ſhadow paſſed over England; it is to be 

ferved, that the ſhadow paſſcs in a very compound curve, 

ch in the former is not in plano, and only deſcribable on the 

face of the ſphere; nor is its motion equable, but com- 

Junded of a great many elements, producing a conſiderable va- 

ty; but for N {mall a part of the curve as went over England, 

may be reckoned a right line, with more exaCtneſs than we 

vally find in moſt of our geographical charts; and the like 
Vor, VI. N' 5. X may 


% 


P — 


= 

| 
| 
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may be ſaid as to the velocity, which, tho in the preſent inſtu 
it was continually decreafing, may, for ſo ſhort a time, be 6 
poſed to have been the ſame without ſenſible error.. 

By a careful calculation the Nr. determined the velocity of 
motion, at the time of the middle of the eclipſe at Londa 
have been 29 geographical miles in a minute of time quamyry 
5me, and that its way made an angle of 52 45' with theny 
dian towards the eaſtward of the north; wherefore the fail w 
made an angle with the axis of the ellipfis of 68" 15'; auf 
om duration of total darkneſs having been 3 $1. 4s i 

ewn above, it will follow, that that diameter of theellyy 
figure, according to which the ſhadow paſſed, was no let 
114 8 miles and a half: And from the elemen 
conics, it is eaſy to be proved, that ſuppoſing the figure of 
ſhadow a true ellipſis, whoſe axes are as the radius to the fie 
40 degrees, the greater axis would be 171 geographical mile, 
the leſſer 110, and the neareſt diſtance between the limits, þ 
poſed parallel, would be 164 ſuch miles; and this length ft 
axis of the ſhadow, derived purely from the continuance fi 
total darkneſs, is fully confirmed by the obſerved diſtance oft 
parallel limits, the one paſſing by Bad/worth in Yorkfhire,t 
other by Cranbrook in Kent; for, by the two lat. 53* 37 and ji 
with the difference of long.) and yo” of time, or 15 55", thed 
tance of theſe two places 1s given, vig. 166 4 geographicalnih 
with the mean angle of poſition 25 from the north. weſtwai 
wherefore, this arch makes an angle with the track of the ſhad 
of 7) and 5, and hence the neareſt diſtance of the parallel 
comes 163 ſuch miles, which by the other way was found il 
If, therefore, we conclude the axis of the ſhadow, when the 
was juſt 4o* high, to have extended over 2* 50' of a great ct 
we may 1afely determine the difference of the ſun and mt 
diamaters at this time; for, the difference of the horizontal] 
rallaxes of the fun and moon being found to be 60 38”, the i 
terence of the parallaxes in altitude at both ends of * axis, fl 
be found to be 1 56", and by ſo much did the diameter of 
moon, when 40 degrees high, exceed that of the ſun ; hence | 
horizontal diameter of the moon in this anomaly is found ;;! 
which may ſerve for a rule in all other caſes. 

There was a chill and damp which attended the darkn! 
of this eclipſe, of which moſt ſpectators were ſenfible ; anda} 
neral conſternation appeared in all ſorts of animals, as bi 
beaſts and fiſhes, upon the extinction of the ſun, and we 
lelyes could not behold it without ſome ſenſe of horror. a 


f 
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Laſtly, the Dr. here adds the following ſynopſis of ſuch obſer- 
E: ions, as came to his hands, 


Obſerver Beginn. Immerſ. Emerſ. | Tot. | 8 7 
ö „„ [h. * „e rl ty = nn 
e 1 = M. Bridges 1 5 : | 3. 53 
td 17 M. Jones 8. ” 6, 25 9. 9. 45 9. 13. 27 3. 42 


8. 47. 0008. 49. 3002. 30 [to. 21, 57 


bridge M. Cotes | 9. 14. 37 j10. 24. 30 
M. Gray 8. 10. oo 1 | 


* — — —— — — 
. M. Ward J). 56. 40 0 10. 6. 35 
en M. Wright I „„ 2. 0010. 9. oo 
S L. Arch Biſh. 7. 42. 11] 5 „ 10 
fine M. Hawkins|7- 41. 30 9. 48. 45 
L. Biſhop | 8. 55. 08. 59. ©[4. OO[10, o. oo 
n IM. Hudſon 7. 47. 30 1 3. 30 ny o. 30 
nich . Flamſtesdſ d 1 
's Wald M. Whitfide 3. $2 


Ta M. Rowland 7. 52. 30 | 


don R. Society |8. 6. ooſg. 9. 319. 12. 26 Jo 23 10. 20. oo 


thampt.; M. Hawkins 9. 5. 229. 9. 244. 210. 15. 35 
ton-cou. D. Harris |8. 8. 5509. 13. 2309. 14. 220. 5910. 24. 47 
n D. Keill _— i” 391; 0, 15. 10 


; R. Academy 8. 11. oo IO. 28. 00 
pouth M. Heines 7. 41. oel. 45. 30[8. 50, ool4e 30 9. 54- 30 


—— —-—-— . 


cheſter 8 Chandler ge 2. 2519. 6. 1513. 59 
p D. Hollings 7. 58. © | 1. 40[lo0. 6. oo 
M. Derham 8. 7. 4109. 10. 5809. 14. 63. 810. 21. 45 


inſter 


mouth M. Hobbs 8. 53. oo[8. 58. 0014. oo | 


ted M. Pound 18. 6. 379. 9. 28j9. 12. 483. 20 io. 20. 32 


— 


4 ' ley. IM. Baxter. 7. 59. >. 3. 15 10. 13. 00 
8, N : N : | : 
fi Account of ſome Barometrical Experiments for finding the 


different Elaſticity of Air, in ſeveral Parts of Switzerland; 
by Dr. John James Scheuchzer. Phil. Tranſ. N* 344. p. 266. 
Tranſlated from the Latin. | 


HE tube the Dr. made uſe of was 32 inches in length, 
and two lines in diameter, Paris meaſure ; the firſt column 
the following tables exhibits the quantity of air left in the tube; 
he ſecond the height of the mercury above the ſurface of the 
nant quiskfilver ; the the ſpaces of expanded air Fi 

| h 2 ane 


| Poſed to have been the ſame without ſenſible error. 


of 7)“ and 5, and hence the neareſt diſtance of the parallels be 


moon, when 40 degrees high, exceed that of the ſun; hence tit 
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may be ſaid as to the velocity, which, tho in the preſent inſt 
it was continually decreaſing, may, for ſo ſhort a time, be ny v 


By a careful calculation the Nr. determined the velocity of ty 
motion, at the time of the middle of the eclipſe at London, v 
have been 29 geographical miles in a minute of time quam pri 
£me, and that its way made an angle of 52 45 with the mer. WW! 
dian towards the eaſtward of the north; wherefore the faid ny 
made an angle with the axis of the ellipfis of 68" 15'; and th 
greateſt duration of total darkneſs having been 3 F as wa 
ſthewn above, it will follow, that that diameter of the ellipti; 
figure, according to which the ſhadow paſſed, was no lefs thy | 
114 geopraphica miles and a half: And from the element 
conics, it is eaſy to be proved, that ſuppofing the figure of th Hab 
ſhadow a true ellipfis, whoſe axes are as the radius to the fine d 
40 degrees, the greater axis would be 171 geographical miles ann 
the leſſer 110, and the neareſt diſtance between the limits, ſu — 
poſed parallel, would be 164 ſuch miles; and this length of the rer 
axis of the ſhadow, derived purely from the continuance” of the . 
total darkneſs, is fully confirmed by the obſerved diſtance: of the Wm 
parallel limits, the one paſſing by Bad/worrth in Yorkſhire, the 
other by Cranbrook in Kent; for, by the two lat. 53* 37 and 3 nd 
with the difference of long.) and yo” of time, or 1 5 5", the di ert 
tance of theſe two 3 is given, vis. 166 4 geographical miky re 
with the mean angle of poſition 2 5 from the north. weſtward; 
wherefore, this arch makes an angle with the track of the ſhadoy 


comes 163 ſuch miles, which by the other way was found 164: 
If, therefore, we conclude the axis of the ſhadow, when the {ut 
was juſt 40 high, to have extended over 2* 50' of a great cir, ng 
we may ſafe ly determine the difference of the ſun and moon Wire, 
diamaters at this time ; for, the difference of the horizontal p 

rallaxes of the fun and moon being found to be 60 38”, the di 
ference of the parallaxes in altitude at both ends of the axis, wil 
be found to be 1' 56”; and by ſo much did the diameter of tit 


horizontal diameter of the moon in this anomaly is found 33 Ty 
which may ſerve for a rule in all other caſes. 1 

There was a chill and damp which attended the darkreſt 
of this eclipſe, of which moſt ſpectators were ſenſible; and a g. 
neral conſternation appeared in all forts of animals, as bird 
beaſts and fiſhes, upon the extinction of the ſun, and we lt 


lelves could not behold it without ſome ſenſe of horror. 140 
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Laſtly, the Dr. here adds the following ſynopſis of ſuch obſer. 
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(t ; | 
> WY rations, as came to his hands. 
he | | * f : ET RD)” 90 9 bes * * | — 
Jace Obſerver | Beginn. | Immerſ. | Emerſ. Tot. End 
k ; | e btn 
= non M. Bridges | | | 3. 53 = 
oe , M. Jones 8. 6. 2519. 9. 4509. 13. 273. 42 
roadway 2 47. oo[8. 49. 3002. 3010. 21 
0 e. 3 | 8 47 T 49. 3002. 30 [o. 21. 57 
„ abridge M. Cotes 9. 14. 37 10. 24. 30 
* | anterbury IM. 8 8. 10. oo | | ; 
0 eier M. Ward /. 56. 40 ! 10. 6. 35] 
d re M. Wright | | 19. . *, = Zo OO; 10. 9. OO 
E büin L. Arch Biſh. 7. 42. 11 8 J 19. 49. 40 
of Dublin M. Hawkins|7- 41. 30 |' 1} 9. 48. 45 
id xon L. Biſhop | 8. 55. of8. 59. 4. 0010, o. oo 
a Ton [M. Hudſon 7. 47. 30 | 3». 30 10. O. 30 
Sreenwich M. Flamſtead}] | S: 18}. 
be ing Wald M. Whitfide| 3. 52 
g — M. Rowland 7. 52. 30 3 | 
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. ſoncheſter C. Chandler 9. 2. 2519. 6. 1503. 59 
1 D. Hollings 7. 58. o. | 1. 4010. 6. oo 
| pminſter M. Derham [8. 7. 4109. 10. 5809. 14. 603. 8[10. 21. 451 
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different Elaſticity of Air, in 
by Dr. John James Scheuchzer. Ph 
ſran/lated from the Latin. 


HE tube the Dr. made uſe of was 32 inches in length, 
4 and tuo lines in diameter, Paris meaſure ; the firſt column 
in the following tables exhibits the quantity of air left in the tube 
the ſecond the height of the mercury above the ſurface of the 


ſagrant quiekſilver; the hind 


* 


Ai Account of ſome Barometrical Experiments for finding the 


eral Parts of Switzerland ; 


the ſpaces of expanded 


il. Tranſ. N' 344. p. 266. 


air; 
and 
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and the fourth the deſcent of the mercury, on account of the r air 
left in the tube. 

At Zurich on the fixth of ember, 1714, the height of th | 


whole barometer at eight o'clock in the morning, was 26 Dari 
inches, 4 lines; but at half an hour after nine, it was 26 inch 


les and F | 
Col. If Col. II. Col II. Col. . 
inch. inch. lin. inch. lin. inch. lin. 
3119 ꝙ twice 12 6 twice 6 71 
„„ ũ , x95 5 F- 9 31 
„„ © a4 95:57 
* a 11 11 twice 20 8 twice 14 5 1 
15] 9 9 twice 22 6 twice | 16 71 
3 2 24 24 1 
LT ® --. 24 18 10 I 
| „ 3 27 O twice 121 14 6 
. 28 11 twice 23 © 28 * 
| n 30 7 twice 24 104 la 
3000 4 31 — twice 26 0 1 


On the 1 rth of November, at onę o clock in the afternoon, ad 
1 clear ſky on a ridge of mount Liber among the Alps, called 

Eanenſewen gen Averen, in the juriſdiction E. Claris, the height 
of the whole barometer 23 inches, 10 lines twice. 


3 Col. I.]. Col. II. | Col. III.. Cal. Iv. 
| inch. | inch. lin. | inch, lin. | inch. 
| . 3 
= 6 3 116 4 8 2 
| 9413-3 $88 7509p 7 
3 1211 14120 912 
| 1519 © [22 914 10 
79 [ 6 xx 25 O rs 17 
| | JAT4 4: IT {$6 rer 
= „ © 6 10 20 10 
VC 


— 
2 
o 
U 


 RoyaAL SocigrTy. 165 | 
On the 12th of Seprember, at ſeven o'clock in the morning, 
and a clear iky, on a high ridge of mount Liber, called auf 


lecherk, the height of the whole barometer 2 1 inches, 8 lines, - 
arit . 
che Col. I.] Col. II.] Col. III. | Col. IV. 
4 inch. | in. lin, | in, lin. in. lin. 
3127, © ]Jagi 6 1|' 4 a. 
6114 7 117 3 | 7 x 
9112 6 19 6 | 9 2 
; 12|10 '5 l 6 11 3 
i 161 8 5 3 6 ng” 3 
161 6 5 25 3 3 
| 211-4 7 jay 1 i .1x 
L 24] 2 9129 118 10 
? 2711 4 % .6 as 
301 2 |3r 8 21 


On the r2th of Seprember, at nine o'clock in the morning, and 
a clear sxy, on a high ar of mount Liber, called aui dem 
attenffock, the height of the whole barometer was 21 inches 


þ Lins. 


Col. 11 Col. II. | Col. NI, | Col. IV. 


inch. | in. Lin. | in. lin.] in. lin. 
317 2414 6 4 3 
i BF 
9112. 4119 "6.49 3 * 
1210 47/1 5 [II 14 
15] 8 7 23 44/12 1 

$3 0-7 a5 493-416: 20 

21] 4 $ Fay 9: i622 

24| 2 9 29 o |18 9 

*7+:.* „ 3 

ED a 


On 
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On the rath of September, at 12 o'clock at noon, within ths 


iron mine at Saruuetum about 300 paces from its mouth, and Mi" 
the sky clear abroad, the height of the barometer was 24 inc f 
4 lines, and 24 inches 3 lines. „ 


- 


Col. I.] Col. II | Col. III.] Col. IV. 18 
inch. | in. lin. | in, lin. | in. lin. | 
2135 YH HS 9-- a 
6175; 9][x6 I] 7 
„ 7 18 5110 11 p 
c T1193 T1 » 
UC j-- 9, - T TAS D125. 2 ' 
187 0124 107 4 by 
ar | 4 11{27 0119 5 7 
24 3 o -XOj2r 4 in 
27 * 443 623 © A 
. 5 


Without this mine in the open air, the Dr. obſerved the ſane WM; 
height of the mercury in the entire barometer, as alſo in 3 an 
9 inches of air left in the tube; but it is to be obſerved, that th 
air in the inner = of the mine, where he made theſe exper: 
ments, was rarified, by a fire that was kindled there the dy 
before, and the place bad a moderate warmth like a ſtove. 

It was found by ſeveral experiments made before the Royd 
Society of London, that the elaſtic forces of compreſſed air ar 
directly as the compreſſing weights; and by Dr. Scheuchzer' 
obſervations it is evident, that the ſame ratio holds very neu 
in rarified air; for, tho' there be found ſome difference, yet it F 
not ſo conſiderable, but that it may eaſily ariſe from the inequ ll ,, 
lity of the diameter of the tube; that theſe experiments may e Wil B 
duly performed, the capacity of the tube muſt be divided ins 
equal parts, by pouring into it an ounce of mercury only ata 
time, inſtead of dividing its length into equal parts. 


An Account of an Experiment made to * the law of ic 
= Magnetic Attraction; by Dr. Brook Taylor and Mr. Franco: 
= Hauſkbee. Phil. Tranſ. N* 344. p. 294 dt 


| . : he 
| D R. Taylor and Mr. Hauksbee made an experiment with th . 

| large loadſtone belonging to the Royal Society, in order 

| diſcover the law of the magnetic attraction, of which there was Wi. . 


acrout 


|. count in a former Tranſaction; fince that time, Mr. Rant 


2 K. 


ſtone, of which he gave an account in Phil. Tranſ. Ne 335. 

But upon comparing the numbers of that experimene with 
thoſe of the other, the Dr. found the numbers of the firſt ex 
riment to be a great deal more regular; wherefore, he — 
that to be the beſt experiment, of which he gives the following 
account. 7 


The large loadſtone, belonging to the Royal xiery, was 


Wehe horizon, and in a line, exactly at right angles with the natu- 
al direction of the needle, that was made uſe of, which was 
that Dr. Halley had made to obſerve the variations with; and 
by means of a — contrived for that purpoſe, the ſtone was 
rally moved to and fro, the poles continuing always in the ſame 
ine; the needle was placed in ſuch a manner, that the center, it 
play'd upon, was in the ſame line with the poles of the ſtone, 
the north pole being towards the needle ; upon meaſuring the 
liſtances from the center of the needle to the extremity of the 
ſtone, the variations of the needle from its natural poſition were 
found to be as in the following table. F | 


: pit. Variat, Diſt.] Variat. | Diſt. 1 Variat 

7 feet | feet | e 

1 , £4 7 N 1 
„„ 

1 2 5 r r 80T Þ þ 2 we 

67 3 30 00 6 1 | 33 9 1 35 
// Account of the Cauſe of the ſaltneſ of the Ocean, and of 


the ſeveral Lakes that emit no Rivers, with a propoſal, by 
means thereof, to diſcover the Age of the World; by Dr. 
Halley, Phil. Tranſ. Ne 344- p. 290. 5 

HERE have been ſeveral attempts made, and propoſals 


ay have been the antiquity of this our terreſtrial globe, UPON 
hich, by the evidence of ſacred writ, mankind has dwelt about 
ooo years, or according to the Septuagint upwards of 9000 5 
ut whereas we are there told, that the formation of man was 
he aſt act of the Creator, it is no where revealed in ſcripture 
o long the earth had exiſted before this laſt creation, nor how 
ang thoſe five days that preceeded it are to be accounted ; ſince 
e are elſewhere told, that in reſpect of the Almighty, a _ 
| Te fan 
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made another experiment of the ſame nature with a ſmaller load- 


placed in uch a manner, as that its two poles lay in the plane of 


offered, to aſcertain from the appearances of nature, what 


e & * 0 — n * — 1 —_ 
* n 

1 9 =— * 42 of LAS b  _< \ C 1 3 . 5 — 

3 * ———— * — ECERNSY N C ; 


and it is certain, that Adam found the earth, at his firſt prody, iſh 
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ſand years are as one day, being equally no part of eternity; w 
can i well be conceived, how thoſe days ſhould be . 
of natural days, ſince they are mentioned as meaſures of time b 
fore the creation of the ſun, which was not till the fourth day; 


tion, fully repleniſhed with all ſorts of other animals, 

The Dr. propoſes an expedient for determining the age of th 
world by a medium, as he takes it, entirely new, and which b 
his opinion ſeems to promiſe ſucceſs, 'tho' the event cannot l 
Judged of till after a long period of time; what ſuggeſted th 
notion to the Dr. was an obſervation he made, that all the lala 
in the world, properly ſo called, are found to be ſalt, ſome mot 
ſome leſs than the main ocean, which in the preſent cafe ny 
alſo be eſteemed a lake, fince by that term the Dr. means Fi 
ſtanding waters as perpetually receive rivers running into then, 
and have no exit nor evacuation: The number of theſe lakes, 1 
the known parts of the world, is exceeding {mall ; and inderl, 
upon enquiry the Dr. cannot determine, whether there are in al 
any more than four or five; viz. 1. The Caſpian ſea. 2. The 
Mare mortuum or Lacus — 3. The lake on which 
ſtands the city of Mexico, and 4. The lake of Titicaca in Pen 
which, by a channel of about 50 leagues, communicates with 
fifth and ſmaller, called the lake of Paria, neither of which 
have any other exit: Of theſe the Caſpian, which is by mu 
the largeſt, is reported to be ſomewhat leſs ſalt than the ocean 
The Lacus Aſphaltites is ſo exceedingly ſalt, that its warn 


ſeem fully ſated, or ſcarce capable of diſſolving any moren 


whence in ſummer time its banks are incruſtrated with rei 
quantities of dry ſalt, of ſomewhat a more pungent nature thay 
the ſea ſalt, as having a reliſh of Sal armoniac, as the Dr. wi 
informed by a curious rey that was upon the place: I ear 
lake of Mexico, properly ſpeaking, is two lakes, divided by tis 

cauſeways that lead to the city, which is built in iſlands in rat 
middle of the lake, undoubtedly for its ſecurity ; after the mode e n. 
it is probable, its firſt founders borrowed from beavers, wi 
build their houſes on dams they make in the rivers after til 
manner: Now, that part of the lake, which is to the northwa 
of the town and cauſeways, receives a river of a confiderall 
largeneſs, which being ſomewhat higher than the other, dun 
with a ſmall fall diſcharge itſelf into the ſouthern part, which Wh, ar 
lower; of theſe the lower is found to be ſalt, but to viii v: 
degree the Dr. could not hitherto learn, tho' the upper be alnWcr 
freſh : And the lake of Titicaca, being near 80 leagues in ng 
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amference, and receiving ſeveral conſiderable freſh rivers, hag 
ts waters, according to the accounts of Herrera and Acoſta, fo 
rackiſh as not to be potable, tho? not quite ſo ſalt as that of the 
cean; and the like they affirm of that of Paria, into which 
e lake of Titicaca does in part diſcharge itſelf, and which the 
r. doubts not would, upon enquiry, be found much ſalter than 
Now, the Dr. conce ĩves, that as all theſe lakes receive rivers, 
ad have no exit or diſcharge, ſo it will be neceſſary, that their 
gters rife and cover the land, till ſuch time as their ſurfaces are 
iciently extended, ſo as to evaporate that water that is poured 
p by the rivers; and - conſequently, that lakes muſt be larger or 
naller, according to the quantity of freſh water they receive; 
ut the waters thus au are perfectly freſh, ſo that the ſaline 
articles, that are brought in by the -rivers, remain behind, 
hilt the freſh, evaporate : and hence it is evident, that the ſalt 
the lakes will be continually augmented, and the water grow 
lter and ſalter; but in lakes that have an exit, as the lake of 
e1c/arer, otherways called that of Tiberias, and the upper 
ke of Mexico, and indeed, in moſt others, the water continu- 
ly running off is ſupplied by new freſh river water, wherein the 
line particles are ſo'few as by no means to be perceived. 
Now, if this be the true reaſon of the ſaltneſs of theſe lakes, 
is not improbable, but that the ocean itſelf is become {alt 
om the fame cauſe; and thereby we are furniſhed with an argu- 
ent for eſtimating the duration of all things, from an obſerva - 
on of the increment of ſaltneſs in their waters; for, if it be 
blerved what quantity of ſalt is at preſent contained in a certain 
eight of the water of the Caſpian ſea, for inſtance, taken at a 
main place, in the drieſt weather; and after ſome centuries of 
ears the ſame weight of water, taken in the ſame place, and 
nder the ſame circumſtances, be found to contain a ſenſibly 
eater quantity of ſalt than at the time of the firſt experiment, 
e may, by the rule of proportion, make an eſtimate of the 
hole time wherein the water would acquire its preſent degree of 
leſs: And this argument would be the more concluſive, if by 
like experiment a fimilar increaſe in the ſaltneſs of the ocean 
ould be obſerved ; for the ocean, as was {aid above, receives 
numerable rivers, all which depoſite their ſaline particles there- 
and are again ſupplied, as the Dr. has ſhewn elſewhere, by 
e vapours of the ocean, which riſe therefrom in atoms of pure 
ater, without the leaſt admixture of ſalt; but rivers, in their 
ng paſſage over the earth, imbibe ſome of its ſaline particles, 
Yor, VI. 5 & tho 
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tho” in fo ſmall a quantity as not to be perceived, unleſs in the 
their depoſitories, and after a long tract of time; and if apa 
epeating the experiment, after another equal number of age, i 
ſhall be found, that the faltneſs is farther increaſed with the {ay 
Increment as before, then what 1s now propoſed as hypotheticy 
would appear little leſs than demonſtrative ; But fince this ary, 
ment can be of no uſe to ourſelves, it requiring very great int 
vals of time to come to the concluſion, it were to be wiſh] 
that the ancient Greek and Latin authors had delivered doyny 
vs the degree of the ſaltneſs of the ſea, as it was about 20h 
years ago; for, then it cannot be doubted, but that the diſferm 
ween what is now found, and what it then was, would hs 
come very ſenſible ; and therefore, the Dr. recommends it to tl 
Royal Society to procure experiments to be made of the preſey 
degree of ſaltneſs of the ocean, and of as many of the labs 
can be come at, that they may ſtand upon record for the bel 
of future ages. | 3 
If it be objected, that the water of the ocean, and 
ff ſome of theſe lakes, might at the firſt beginning of thing 
in ſome meaſure contain falt, fo as to diſturb the proportionally 
of the increaſe of ſaltneſs in them, the Dr. will not diſpute i 
but obſerves, that ſuch. a ſuppoſition would by ſo much contri 
the age of the world, within the date to be derived from 
foregoing argument, which is chiefly intended to refute the x 
cient notion, ſome have of late entertained, of the eternity 
all things; tho“ perhaps, by it the world may be found mul 
older than many have hitherto imaginet. 


Some Accounts of the great Solar Eclipſe on April 22. 1116 
the Morning. Phil. Tranſ. N“ 345. p. 314. 
HE follow ing obſervations of this ſolar eclipſe haue 
tranſmitted from foreign parts: Mr. ohn Edens, bei 
on his voyage to the iſland of Zenerif, obſerved the eclipl 
ſea in Lat. (by obſervation) 34* 20' and Long. oh. 54' weft int 
London, as he concluded by their diſtance and young from Wd 


Hand Forte Ventura, which they ſoon after fell in with; its 
gan at Ch. 49“, and ended at 8 h. 47 this latter he obſent 
very exactly, tho' not quite ſo accurately the beginning: fl 
this obſerver ſignified what difference of meridians there u 
found between the place of obſervation and the weſt end of Fil 
Ventura, we might, without ſenſible error, have concluded i 
true longitude not only of that iſland, but alſo of the Pic 
Teneriff, where the Engliſh and Dutch geographers have i 
| f 
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their firſt meridian: Mr. Edens adds, that the greateſt dark” 
eſs was about & of the ſun's diameter, or nine digits on the 
1orth fide. 15 | 

Germany were tranſmitted the following accounts. 


ad. = 
At Hamburg, the beginning was obſerv'd at 8h 5y', the 
reateſt obſcuration at 1oh 5' 30“, when 11 digits and a half 
cre darkened; the end could not be ſeen for clouds. 

At Kiel in Holſtein, the beginning at gh 147, the greateſt 


ESD Bia == => 
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ligits 20'; the end was at 11h 29. e 

At Berlin, the beginning could not be ſeen for clouds, but 
e greateſt obſcuration was at 22“ paſt 10, when 11 digits 
ere eclips d; the juſt end was at 1 1h 34 : 

At Francfort on the Maine, the eclipſe began at Sh. 50' 
he greateſt darkneſs at 10h. 11', but perhaps, ſhould be 10h. 1. 
of 10 digits 34 were eclips d; the end was obſerv'd at 10, 
aſt 11. | 
By whom theſe obſervations were made, and with what 
ſtruments, we have not hitherto been informed, but hope 


= ESE: 


ereral places, which are at preſent reaſonably well known. 

In the Nouvelles Literatres, p. 404, 495. publiſh'd at the 
1742, there is an account of the obſervation of this eclipſe at 
gal in Sweden, made by Mr. 70. Waller profeſſer of Mathe- 
natics in that univerſity, who was very careful to obſerve it 
ccurately, the times being verified by three clocks, perfectly 
greeing with each other, and with the ſun, but more eſpeci- 
ly by a quadrant of five foot radius for taking the ſun's alti- 


t Upſal 59% 51' 549. And by the ſame inſtrument, a little 
fore the beginning of the eclipſe, he found the height of the 
un 39* 36" 427, his clocks then ſhewing gh 47' 50!, which 
proves, that they were very near the true time: At ich 58˙ 1 
be altitude of the ſun being 45 1)“ 29” was the begit.» 
ning of the total darkneſs, and at 11h 2' 24” was the 
ad thereof, the altitude of the ſun being 44 29 13”, ſo 
that here the duration of the total eclipſe was 4 9”, and the 
middle thereof but a third of a minute after 11. And laſtly, 
be end is ſaid to have happened about 4 minutes before 
oon, the ſun being 45 42" 6” high; but in this there is a 
nanfeſt miſtake ; for, _— the time of emerfion, or mw 
| 6 tae 


x 


At Nuremberg, the beginning and greateſt obicuration could 
ot be ſeen for clouds, but the end happened at 11h 19 


pbſcuration 1oh 19' 20”, and the quantity then eclipſed 1 


hey may be exact enough to confirm the longitudes of thoſe 


ude; by this inſtrument he determined the height of the pole 


ST. 
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the middle to the end but 55' 20“; whereas, being ſo near the 
meridian, it is certain, that this emerſion was the greater par 
of the duration of the whole eclipſe, and, conſequently, mare 
than an hour; perhaps, the times might be deduced from the 
altitudes only, and then the miſtake might be in ſuppoſing the 
end ſo much before noon, as it was really, after it: However, 
to prevent all doubts, we have compar'd this obſervation with 
what was obſerv'd of this eclipſe at London, and find, that in 
the Lat. of 59 507, the place, where the middle of total dat. 
neſs was at 1th o' 20”, was near 19 degrees more eaſterly thy 
London (that is, exactly in the meridian of Danrizsck ) and that 
the eclipſe began there at 9h 52' and a half, and ended u 
rah 10“; wherefore, the duration could not be 2h y' 50“, 1 
publiſh'd in the ſaid Noꝝvelles, the editor not confidering, that 
the beginning could not be ſeen for clouds, as in the very next 
words he aflures us. 13 "> ol 

As to the darkneſs, it was ſuch, that they could ſcarce di. 
tinguiſh each other; and befides Jupiter, Mercury ad 
Venus, of the fix'd ſtars Caſſiopeia, Capella, Oculus Tani, 
and Orion (Sirius not being yet riſen) were viſible, 


An Account of a Fourney from the Port Oratava in th 
and of Teneriff, to the Top of the Pic in Augul 
1715, With Obſervations thereon; by Mr. Edens, Phil, 
Tranſ. Ne 345. p. 31. 


O N Tueſday, Auguſt 13, N. S. Mr. Edens and ſome otben 
CI ſet forwards from the port of Oraraua at half an hout 
after 10 in the evening; the night was ſomewhat cloudy, and 
the moon in the full at 12 o'clock the night following; at halt 
an hour after 11 we came to the town of Orarava, which i 
about two miles from the port, where we ſtopp'd for about 
half an hour, to get walking ſtaves to aſſiſt us in our aſcending 
the ſteep of the Pic; at one o'clock on Hedne/day morning ve 
came to the foot of a very ſteep aſcent, about a mile and a half 
above the town of Orarava, where it began to clear up; and e 
we ſaw the Pic with a white cloud covering its top like a cap: ge 
At two o'clock we came to a plain in the road which the Si. 
niards call Dornajito en el monte verde, 1. e. The little trough ii 
the green mountain, ſo call'd, as Mr. Edens ſuppoles, becauſe Wits, | 
a little below this plain, on the right hand as we went, there 
is a deep hollow, at the upper end of which, there is a wooden 
ſpout placed in a rock, thro' which there runs very clear a0 va 
cool water, which comes from the mountains; and at a deicent 711 


a little lower than the ſpout, there is a trough into which the 
= a a a 
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water comes: At three o'clock, after travelling a road, which 
was ſometimes pretty ſmooth, and at other times very rough, 
ve came to a little wooden croſs by the road {ſide on the left 
hand, which rhe Spanzards call la cruz de la ſolera; i. e. the 
10% of rhe ſolera; a Solera is a long pole with a hole at each 

end, which the Spaniards uſe to draw wood with, by faſtening 
Kone end to the wood, and the other to the oxen; this croſs was 
made of a piece of a Sera, and for that reaſon was ſo call'd, 
but why it was ſet up in this place, Mr. Edens could not tell, 


av the Pic before us, and tho we had come up, hill quite 
zom the port, yet it ſeemed to us almoſt as high here, as 
when we were there, the white cloud {till hiding the greateſt 
art of the Sugarloaf. * es | | 

After riding about half a mile farther, we came to the fide 
Pfa hill, which was very rough and ſteep, call'd Caravela, 
here are a great many pine - trees that grow on both ſides the 
Foad for a great way; one of which, that was cloſe to the road 
u the right hand as we went, had a large branch growing out, 
hich, with the 3 that were upon it look d like the fore- 
art of a ſhip ; and from the reſemblance this tree has to a 
hip, Mr. Edens ſuppoſes the place took its name; for, Cara- 
cla ſigniſies an old faſhion'd veſſel, formerly much us'd in 
41, ſharp before, ill ſhap'd every way, with all the maſts 
nclining forwards; amongſt theſe trees, we ſaw not a great 


rs eight in the air, the ſulphur diſcharge itſelf like a ſquib, or 
our Wſcrpent made of gun-powder, the fire running downwards in a 
and team, and the ſmoke aſcending upwards from the place 


phere it firſt took fire; and like this we ſaw another, whilſt 
e lay under the rocks the next night at La Srancha, part of 
be way up the Pic; but Mr. Edeus could not obſerve, whe- 
her either of them gave any report as they were diſcharged. 


6e At & after 4 o'clock we came to the top of this high, round 
half nd ficep mountain, where grows a tree, called el pino de la 
and reds, i. e. the pine-tree of the afternoon's meal; this is a 
ap: ige tree, and is burnt at the bottom, as having had fires 
Sp WP ae againſt it, and in the burnt place there iſſues out turpen- 


Ine: Theſe hills are very ſandy, and afford burrows for rab- 
ts, which breed there; there is alſo a great deal of ſand 


ere und a great way up the Yig itſelf, and not a great way 
den elo the foot of the Sugar-loaf: At & after 5 o'clock we ſet 
and WW vards again, and at half an hour after fix came to the 
cent Wi 1711/0, i. e. a breach or gap; we ſaw the Pic about two 
nt | | = leagues 


nleſs ſomebody was kill'd thereabout; at this place we alſo 
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leagues and a half before us, ftill cover'd with a cloud at top, 
we were told we were come about two leagues and a haf 
from the port: At half anbour after ſeven we came to Las fall, 
i. e. the Skirts of the Pic; from whence all the way to La Sys 
cha, which is about 2 quarter of à mile up from the foot of 
the Pic, we rode upon little light ſtones, for the moſt part un 
much bigger than ones fiſt, and ſeveral not much broady 
than a ſhilling ; and if we kept the beaten track, it was nothy 
deep, but if we turned out of it, the horſes went al moſt om 
their feet; Mr. Edens lighted and made a hole there, in org 
to find how deep theſe ſmall ſtones lay, but he could not fi 
the bottom; whence, he concluded they cover d the prou| 
for a conſiderable depth. | : | 
There are a great many huge rocks, ſome of them two mile 
or thereabouts, from the foot of the Pic, which on 
guide the Pic- man told us were caſt out from the 
of the Pic, when it was a Vulcano; many of them lay ü 
heaps upwards of threeſcore yards long; and Mr. Eden d 
ſerv'd, that the farther theſe rocks lay from the foot of the AM 
the more they reſembled the ſtones of other common roch bur 
but the nearer he came to the Pic, he found them blacker u 
more ſolid; and ſome of them were gloſſy like flint, and i 
exceeding heavy : Thoſe that ſhone in that manner, he ſup 
ſes, retained their natural colour; but there were ſome thi 
looked like flag or droſs from a ſmith's forge 5 which, undoubs 
edly, was occafion'd by the extreme heat of the place tl 
came from: Some of theſe large rocks were thrown out of tieſon! 
Caldera or kettle in the top of the Pic; and others from a ct 
or ciſtern, which is a pretty way up the fide of the Pic, u 
by ſome thought to have no bottom. 
At 9 o'clock on Vedneſday morning we atriv'd at La Hand 
about a quarter of a mile above the foot of the Pic on the cl 
fide, where are three or four large, hard, and ſolid bla 
rocks: There are ſeveral mountains to the eaſt of the Fil 
four or five miles diſtance, call'd the Malpeſes, beſides 0t 
lying a little more to the ſouthward, call'd Ja montane me 
rejada; all which were formerly Yulcang's, tho' not fo large a. 
that of the Pic, as appears by the rocks and ſmall burnt fon 
that lie near them, juſt in the ſame manner as about the . 
Mr. Edens was ſurpris'd at the exceeding vaſtneſs of that bu 
body; inſomuch, that it is impoſhble to expreſs the mama wv 
in which that confus'd heap of rubbiſh lies; for, it may fur 
well be call'd one of the greateſt wonders in the = e in 
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About fix o'clock at night we ſaw Grand Canaria from La ſtau- 


5a, bearing from us E. and by N. ; 
At nine o'clock at night after ſupper, we endeavoured to get 


o ſleep (lay ing ſtones for our pillows and our cloaks for bed - 


eo M&loaths) but all to no purpoſe for a great while; ſome lyi 
tot pretty near A fire COm ined of being burnt on obe fide, and 
dy Frozen on the other (for, the air was very cutting and ſharp) 
übers happened to lie where there were a wany flees; tho 


t be ſomewhat odd that fleas ſhould be ſound there, the place 
xing ſo cold in the night; perhaps, the . ſometimes get un- 
ler theſe rocks, and ſo leave them; and Mr. Edens was more 


e to think = ** 4 _ — CREE goat in a cave at 

he very top of the Pic; he ſuppoſes, that this goat, Riraggliog 
lap thither by chance, was benighted, and feeling the cold, got 
uro this place for heat, where meeting with too great a degree of 


; and a very ſtrong ſulphureous vapour, it was ſtifled ; for, it 
25 found almoſt dried to powder. 55 | 


when waking,. our guide told us it was time to prepare for our 
umey ; we immediately roſe, and by half an hour after one ſet 
ut, leaving our horſes and ſome of our men behind: Between 
Wi ſtancha and the top of the Pic are two very high mountains 
08nd the /2gar. Ioaf, each of which is almoſt half a mile's walk- 

W's; on the firſt of them the rubbiſh is ſmaller, and we were 
pt to ſlip back as we aſcended ; but the uppermoſt is all com- 
ofed of hard, looſe, rocky, large ſtones, caſt together in a very 
onfuſed manner; after reſting ſeveral times we came to the ws 
f the firſt mountain, where, after being pretty well refreſhed, 
e ſet forwards again to aſcend the ſecond mountain, which 1s 
igher than the firſt, but better to walk on, becauſe of the firm- 
& of the rocks: After we had travelled for about half an hour 
p the ſecond mountain, we came within fight of the ſugar-. loaf. 
rich before we could not ſee, by reaſon of theſe large interpo- 
iy hills; after we were arrived at the top of this ſecond moun- 
Jan, we came to a way, that was almoſt level, but bearing 
mewhat up-hill, and about a furlong farther is the foot of the 
war-loaf, to which we afterwards came juſt at three o'clock ; the 
ht was clear, and the moon ſhone very bright, where we 
ere; but below over the ſea we could fee the clouds, reſem- 
Ing a valley at a vaſt depth below us; we had a briſk gale, 
e wind being S. E. and by S. as it was for the moſt part during 
ur journey : Whilſt we fat at the foot of the /ſugar-loaf, we ſaw 
© imoke break out in ſeveral places; at firſt Iike little _— 

whie 
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But to procged, we fell aſleep between 11 and 12 and ſlept till 
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which ſoon vaniſhed, and were ſucceeded by others from th 
ſame or other places. 5 VOOR 75 
We ſet forwards to aſcend the laſt and ſteepeſt part of oy 
Journey, vis. the ſugar-loaf, exactly at half an hour paſt thre 
and after we had reſted twice or thrice, Mr. Edens left the guide 
and the reſt of the company, and ran forwards; and when be 
was got very nigh the top (which was at & after three) two max 
of the company came up five minutes after, and the reſt of the 
company and the guide came up to the top juſt at four o'clock, - 
The ſhape of the top of the Pic is partly oval, the long 
diameter lying N. N. W. and S. S. E. and as near as Mr. Eden 
could conjecture, about 140 yards long, the breadth the othe| 
way being about 110; within the top of the Pic is a very d 
hole, called the Caldera or Kettle, the deepeſt part of ahi 
Lies at the ſouth end; it is, Mr. Edens ſuppoſes, 40 yards deep, 
reckoning from the higheſt fide of the Pit, but a good del 
ſhallower, reckoning from the fide oppoſite to Garachica; the 
fides of this kertle are very ſteep, in ſome places as ſteep astie 
deſcent on the outſide of the /ugar-loaf; at the bottom of thy 
kettle lay a great many very large ſtones ; the earth, within fid 
the kerzle, being rolled up, and put to a candle will burn lite 
ſulphur ; ſeveral places within fide the top of the Pic burn, s 
on the outfide; and in ſome places upon turning up the ſian 
one may find very fine ſulphur ſticking to them; at theſe, hole 
where the ſmoke comes out, 1s a conſiderable heat : At the\ 
and by E. fide within the top is the cave where the dead goat wa 
found; ſometimes the true ſpirit of ſulphur is ſaid to dull 
therein, tho? it did not drop whilſt Mr. Edens was there. 
What is ſaid about the difficulty of breathing on the topd 
this place ſeems to be falſe ; for we breathed as well as if we bu 
been below; we eat our breakfaſt there, and continued thereon 
all for about two hours and F: Mr. Zdens doubts not but tif 
mercury would have fallen very conſiderably on this bigh plas 
could he have procured a couple of barometers to make trial, bi 
there was no ſuch thing in this iſland: Before the ſun mi 
Mr. Edens thought the air as cold. as ever he felt it in Buga 
in the ſharpeſt froſt; he could ſcarcely endure his gloves of 
there was a great dew all the while he was there till ſun rity 
tho the ſky looked as clear as poſſible: A little after ſun fit 
we ſaw the ſhadow of the Pic upon the ſea, reaching overt 
ifland of Gomera; and the ſhadow of the upper part, 9/2. 
 ſugar-loaf we ſaw imprinted like another Pic in the ſky ite 
which was a ſurpriſing fight ; but the air being cloudy belo#" 
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we law none of the other iſlands hut Grand Canaria and Co. 
Era. 8 | 
At fix o'clock on Thurſday morning we came down from the 
op of the /ugar-loaf ; at feven we came to the ciſtern of water, 
which is reported to be without a bottom; this the guide ſaid 
as falſe, for about ſeven or eight years before, when there was 
great Vulcauo in this country, the cave was dry, and he walked 
ll round it, and he ſaid, that the deepeſt water did not exceed 
wo fathoms : The dimenſions of this cave Mr. Edens conjectures 
o be, as follows; its length about 35 yards; breadth 12, and 


rdinary depth 14 from top to bottom: Upon the farthermoſt 


de there grows a white ſubſtance, which the Pic-man {aid was 

alt-petre ; there was both ice and ſnow in it, and the ice was of 

confiderable thicknefs, covered with water about knee-deep z 

xe let down a bottle by a ſtring for ſome of the water, in which 

xe put ſome ſugar and drank it, but it was the coldeſt Mr. ZEdens 

zer drank in his life, and very clear; a little to the right hand 
0 


ithin the cave, the ice was riſen up in a heap, in form of a 


keple-ſpire or /ugar-loaf 5 and here he thinks, the water comes 


In our way home we came by a cave three or four miles from 
he Pic, where are a great many ſkeletons and human bones; 
nd ſome affirm, that there are giants bones in this cave; bur 
lr. Edens could not tell how many bodies lay there, nor how far 
he cave might go. | „„ 


he left Ventricle of the Heart f a prodigious Bigneſs ; by 
Dr. James Douglaſs. Phil. Tranſ. N“ 345. p. 326. 


HE Dr. opened a young man in St. Bartholomew's Hoſpi- 

tal in London, that died of 1 of the heart; 
$ violent beating, and prodigious ſubſultory motion, for ſome 
onths before his death, was not only eaſily felt by laying the 
and on the region of the heart, but vifible to the naked eye by 
be rifing and falling of the bed-cloaths, that covered the patient 
nd what was very ſurpriſing, ſometimes the trembling and 


brobbing made ſuch a noiſe in his breaſt, as could plainly be 


card at ſome diſtance from his bed-fide ; this was accompanied 
ith frequent Deliquium's, ſometimes ſlow, ſametimes ſwift, and 
fen intermitting. x | "= 

Jahn Fernelius in his Pathologia lib. 5. cap. 12. gives an ac- 
bunt of a very uncommon and ſurpriſing cafe of this kind ; 
bere he ſays, the frequent ' concuſſion of the heart was 10 vio- 
nt and ſtrong,” as not only to luxate, but even to break ſome of 
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the adjoining ribs: Franciſcus de Ia Boe Sylvius has a paralld 
obſervation in his account of this diſeaſe : Theodorus Kerkrix 
gius in his Spicilegium Anatomicum, Obſ. 16. gives an account 
a woman he opened, whoſe heart was of a prodigious bignej; 
And to mention no more, M. Dionis at the end of his anatomy 
gives a large account of a very uncommon caſe, in which th 
right auricle of the heart was prodigiouſly dilated, even to th 
bigneſs of the head of a new born child. | 5 
In the diſſection of this morbid heart the Dr. obſerved te 
following remarkable particulars. 1. That the Pericardiun u 
Capſula cordis was very thick, and firmly adhered, or grew h 
fibrous connection to all the outer ſurface of the heart. 2. h 
ſtead of the water, called Liquor pericardii, there was only i 
ſome places about the baſis of the heart a eee 
ſubſtance like a jelly. 3. In the right auricle, when laid opa 
there was nothing preternatural; the aſcending and deſcendin 
Cava opened into the ſame as uſual ; the veſtige of the Forany 
ovale with its ſemicircular Limbus was very plain; and the i 
fice of the coronary vein of the heart was exceeding; large, jt 
Its valve was leſs than uſual. 4. In the right I laid opey 


the Valvulæ called Tricuſpides were of the uſual configuratia; 
the ſides of this cavity were thin, and full of ſmall fleſhy ( 
lumnæ, as they commonly are, with great variety of furrows ad 


little holes; the three ſigmoid or ſemilunar valves in the mouth 
of the pulmonary artery, were in a natural ſtate. 5. The k 
auricle was not much bigger than ordinary; but its muſcular ap 
pendage, called by Mr. Cowper the bulb of the pulmonary vel 
was exceedingly dilated, and enlarged beyond any thing D. 
ever ſaw. 6. The left ventricle, whoſe capacity in a naturi 
{tate is always leſs than the right, was here confiderably large 
and had both been injected with any liquor, this had certan) 
contained three times more than the other. 5. The Valvul 
mitrales, placed at the orifice of this ventricle were much thick 
in ſubſtance than ordinary, and the two fleſhy columns, called 
Nicolaus Maſſa, duo parvi muſculi, which ſend out abundant 
of {mall tendons to be inſerted into theſe valves, were propit 
tionably augmented in bulk. 8. The ſemilunar valves in tit 
mouth of the Aorta, were very much preternaturally affected, 
would eaſily appear upon comparing them with thoſe in the dt 
fice of the pulmonary artery, in which they are thin and ve! 
road, fo as to be able to ſhut the cavity of that veſſel, and hi 
der the blood from returning back into the ventricle, and at 
likewiſe tranſparent ; but in this they were very thick, contract 
1 8 * 
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geit were, furled up together, and of a whitiſh colour; and 
1 all appearance, had the perſon lived longer, they would have 


ed bony. | | 5 v7 
Afer Jcmonſtrating this uncommon ſtructure of the heart, the 
r. accounts for the following phenomena ; as 1. The palpita- 


ion of the heart, which was the chief Kt rn and complaint 


the patient. 2. The preternatural dilatation and enlarge- 


ent of the left ventricle. As to the firſt, it is not improbable, 


at that the firm adheſion of the Capſula of the heart to its ſub- 


ance, occaſioned that uncommon trembling and throbbing; its 


e and eaſy motion being hindered by that thick inννuu rerum, 
Which ſurrounded it fo cloſe on each fide: Dr. Lower in his trea- 


ſe de corde humano gives us ſuch another inſtance, and explains 


e palpitation in the ſame manner: As to the ſecond, 91g. the 


llatation of the left ventricle and muſcular bag of the pulmo- 


y vein, that was altogether owing to the ill configuration of 
e valves now deſcribed; for, as the Aorta or great artery ariſes 
t of this ventricle, it has three valves, — l 
flage to the blood from the ventricle into the veſſel; and in a 
tual ſtate they ſhut that paſſage, and ſo prevent the blood 
om recoiling into the ſame, if it ſhould endeavour to return: 
at in this caſe, by reaſon of its contract ion and thickneſs, not 
ing able to ſhut the paſſage, the blood flowed back again into 
e cavity, which it had gradually enlarged, and dilated to the 
gels ahove-mentioned ; befides, the muſcular valves not being 
qualified for the performance of their office, the blood re- 
led into the auricle, which it had diſtended in the like man- 
Wer: This conſtant regurgitation or reflux of the blood is, be- 
tes, ſufficient of itſelf to produce this extraordinary palpita- 


1 Account of the ſeveral new Stars that have appeared with. 
in theſe 150 Tears, and of the return of that in Collo 


cygni, and of its Continnance obſerved in 1115. Phil. Tran: | 


Ne. 346. p. 354. | ST 

ITHIN the ſpace of 150 years laſt paſt, there have 

been more diſcoveries made of changes among the fixed 
as, than in all antiquity before; and tho? it be ſaid, that Hip- 
rchus, on occaſion of a new ſtar that appeared in his time, 
4 'nduced to number the ſtars, and make the firſt catalogue of 
Km, which was, in the opinion of Pliny, res vel Deo improba ; 
t neither he nor any of the ancients have left us the place of 
x new ſtar, to compare with thoſe ſeen more latterly ; one of 
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which might, perhaps, be the very ſame with it, re- app 
after a long period of years: Now, tho' ſeveral authors have f. 
verally deſcribed thoſe ſeen nearer our times; it may not; per. 
haps, be improper to give a ſhort recapitulation of what wy 
principally remarkable in each of them, with the times of they 
firſt appearance, as for as can be collected. | = 

And firſt, that ſtar in the chair of Caſſſopeia was not ſeen by 
Cornelius Gemma on the 8. of November 1572, who ſays, thy 
that night he obſerved that part of the heavens in a very cler 
ſky, and ſaw it not; but that the next night, vig. November g 
it appeared with a ſplendour ſurpaſſing all the fixed ſtars, a 
ſcarce leſs bright than Venus: This was not ſeen by Tycho Nah 
before the 1 1. of the ſame month; but from that time he aſſum 
us, it gradually decreaſed and died away, ſo as in March 1514 
after 16 months, to be no longer viſible; and at this day 
figns of it remain; its place in the ſphere of the fixed ffars, h 
the accurate obſervations of the ſame Tycho, was 0* 9 17 fun 
the firſt ſtar of Aries, with 537 45” N. Lat. 21 | 

Such another ſtar was ſeen and obſerved by the {choland 
Kepler to begin to appear on Seprember 30. 1604. O. S. whid 
was not to be ſeen the day before; but it broke out at once will 

_ a luſtre ſurpaſſing that of Jupiter; and like the former, it dit 
away gradually, and in about much the izme time duappeard 
totally, there remaining no veſtiges thereof in Zanuary 16% 
This was near the ecliptic, following the right leg of Serpents 
rius; and by the obſervations of Kepler and others was in 
200 of from the firſt ſtar of Aries, with 1* 56˙ N. Lat. thee 
two ſeem to be of a diſtin& ſpecies from the reſt, and nothig 
Ike them has appeared ſince. 

But between them, vis. in 1596 we have the firſt account. 
the ſurpriſing ſtar in Collo ceti, ſeen by David Fabricius on it 
3. of Auguſt, O. S. as bright as a ſtar of the third magnitude mi 
which has been ſince found to appear and diſappear periodicalh; 
its period being precifely enough 5 revolutions in 6 years, tho ſts 

return not always with the ſame luſtre; nor is it ever totally u 
tinguiſhed, but may at all times be ſeen with a fix foot teletcop 


This was fingular in its kind, till that in Collo cygns was dia Ar 

vered; it preceeds the firſt ſtar of Aries 1 40 with 15* 

S. Lat. 1 „ L 
Another new ſtar was firſt obſerved by Milliam Janſonii , 


1600 in pectore, or rather in eductionè Colli cygni, not exceedi 


a ſtar of the third magnitude; this, after continuing ſome jeu 
became at length fo ſmall as to be thought by ſome to difapp* 
; | entitel 
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irs eely; but in 1657, 58 and 59, it again aroſe to the third mag- 
1 | or tho it ſoon after decayed — 6 to a ſtar of the Fh 
ver. or ſixth magnitude; and at this day is to be ſeen as ſuch in * 
5185 380 from the firſt ſtar of Aries, with 55 29' N. Lat. Ws 


A fifth new ſtar was firſt ſeen and obſerved by Hevelius in 1670 
mn July 15. O. S. as a {far of the third magnitude, but by the 


by beginning of October was ſcarce to be perceived by the naked 
thy ee: In April following it was again as bright as before, or ra- 
lea 5 larger than one of the third magnitude, yet it quite diſap- 


reared about the middle of Auguſt: Next year in March 1672 
it was ſeen again, but not exceeding a ſtar of the ſixth magni- 
ude, fince which time it has been no further vifible, tho? its re- 
urn has been frequently ſought for; its place is 9* 30 17 from 
the firſt ſtar at-.. ries, and 47 28˙ N. Lat. ; | EE 
The fixth and laſt is that deſcribed in Phil. Trauſ. Ne 344- 


nd 
4 diſcovered by M. Kirch in 1686, and its period determined to be 
iron W404 days and 2 3 and tho! it rarely exceed a ſtar of the fifth mag- 


Initude, yet it is very regular in its returns, as was found in 1714, 
ſince that time it has been watched, as the abſence of the moon 
and the clearneſs of the weather would permit, to obſerve the 
Ifrſt beginning of its appearance in a fix foot teleſcope, that 
bearing a very great aperture, diſcovers the moſt minute ſtars ; 
land on Zune 15. 1915, it was firſt perceived like one of the very 
kalt teleſcopic ſtars ; but in the reſt of that month and July fol- 
lowing it gradually increaſed, ſo as to become in Auguſt viſible 
tothe naked eye, and ſo it continued all the month of Seprember z 
after that time it again died away by degrees, and on the 8. of 
December at night was ſcarce diſcernible by the teleſcope, and as 
near as could be conjectured, equal to what it was at its firſt ap- 
pearance on Zune 15. ſo that this year it has been ſeen in all near 
ix months, which 1s but little Jeſs than half its period; and the 
middle, and conſequently, the greateſt brightneſs falls about the 
10. of tember: Such as have a mind to ſeek for it may expect 
is firſt appearance in July 1716, and find it nearly in 9 6* 300 

from the firſt ſtar of Aries, with 52 40 N. Lat. | 


An Account of the Pareira Brava; by Dr. Helvetius. Phil. 
| Tranſ. N* 346. p. 365. 5 

R. Helvetins was one of the firſt that introduced the Pa- 

” reira Brava into France, having made a great many fuc- 

cls] experiments about it. | | 

The Pareira Brava is a root which comes from Brazil by 

ne way of Lisbon; it is fold at Paris for go livres a pound ; it 

1$ 


un 


is called 21 Brazil the univerſal medicine, and is made uſe of 


the goſpel in one pocket, and the Pareira Brava in the 'other 


_ follows, that it will diſcharge by the kidneys, the corroſive ac. 
dity of the maſs of blood; it is alſo good to break and dilute 
the pituitous and viſcous humours, and it cures ſuppreſſions d 


chyle becomes better digeſted and more balſamic, and fittet v 


two cups with a little ſugar, as hot as tea, putting into each cp 
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there in all kind of diſtempers: A capuchin monk, who cane 
from thence, told the Dr. that he could not give it a greater chu. 
rater, than by aſſuring him, that in all their voyages they carrie 


It reſtores digeſtions and ſo prevents the forming much ph. 
and acid crudities in the firſt paſſa ges; it alſo hinders the eren 
of the blood from ſpreading itſelf too much upon the parts; for, 
experience ſhows us, that it plentifully provokes urine, whence | 


urine, occaſioned by obſtructions in the kidneys: Hence one may 
conclude, that the falts of the Pareira Brava, which are mode. 
rately volatile, are proper to diſſolve or ſeparate the too thick a 
too cloſe contexture of the ſulphur of the Zympha ; in fine, thi 
medicine has a light or gentle bitterneſs, which corrects the acids 
of the ſtomach, and renders them more pure and fine; hence the 


aſſimilate itſelf with the blood, and to preſerve there in that degt 
of diviſion and fluidity, which is neceſſary for it. ä 

The method of uſing this root with ſucceſs, is to reduce itt 
an impalpable powder, and infuſe the weight of a demi. gf 
thereof, in a pint of boiling water, and let it lie therein al 
night, and next morning boil it for a moment; then pour the l. 
quor off gently from the powder; and take a demi: ſetier of it i 


five grains of the ſaid root, reduced to an impalpable powder 
which you muſt ſtir with a ſpoon, that none of it may remain 
the bottom; you may repeat the ſame doſe about four hours altt 
dinner, but you muſt not eat any thing for an hour after you hare 
taken it: This medicine does not oblige one to alter the ordinar 
courſe of his living, and one may continue the uſe of it for ſere 
ral months together, in which time one may alſo at pleaſure 
diſcontinue it for two or three days together at a time; but tie 
patient ſhould take ſome gentle purge every fortnight or th 
weeks during the uſe of the {aid medicine. : 


The Preparation of the Pareira Brava. 
Take 11 grains of this root, and put it into a pewter tea pd 
with boiling water, and ſo let it infuſe all night over warn 
aſhes, or a very gentle fire, and in the morning boil it again, bi 


very gently, till you uſe it: You muſt drink it juſt as * 
| FE. | 
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feed the quantity of five ſmall diſhes of tea. | 

as „ Account of ſome large Teeth, dug up in the North of Ire- 
rid land; 5 Mr. Francis Nevile; ui Remarks thereon, by 
ther Dr. Molyneux. Phil. Tranſ. N“ 346. p. 36). 


ITHIN eight miles of ZBelturber, at a place called 


5 V Maghery, in part of the biſhop of Killmoreè's lands, upon 
for, joping a foundation for a mill, near the fide of a ſmall brook, 
cc 1 Wt divides the counties of Cavan and Monoghan, there were 
al- und four teeth, two of a larger, and the other two of a ſmaller 
blur 2e; one of the largeſt was the fartheſt tooth in the under jaw, 
ns of WW. other was like it, and belonged to the oppoſite ſide; the leſſer 
m7 both Mr. Vevile takes to be the third or fourth tooth from it, 
ode. od it had its fellow; theſe are all that were found, and one of 
and em in a piece of the Jaw-bone, which mouldered away, as 
thi Fon as taken out of the earth; there was alſo found part of the 
cid el, of a very large fize and thickneſs, but as ſoon as expoſed 
tie the air it likewile mouldered away. | 


The place, where this monſter lay was prepared in the follow- 
g manner (which inclined Mr. Nevile to think it had been 


bout four foot under ground, with a little rifing above the ſuper- 
ies of the earth, which was a plain under the foot of a hill, and 
out 30 yards from the brook or thereabouts ; the bed on which 
lay, bad been laid with fern, with that ſort of ruſhes here call'd 


u rie, and with buſhes intermixed; under this was a ſtiff blue 
u on which the teeth and bones were found; over this, there 
der WW: firſt a mixture of yellow clay and ſand, much of the ſame 
10 our, under that a fine white {andy clay, which was next the 
— d; the bed was for the moſt part a foot thick, and in ſome 


laces thicker, with a moiſture quite thro? it; it lay cloſe and 
t much like turf, and would divide into flakes, thicker or 
inner as you pleaſed ; and in every layer the ſeed of the ruſhes 
3 as freſh as if new pulled, ſo that it was in the height of ſeed- 
me, that theſe bones were laid there; the branches of the fern, 
ererylayer as we opened them, were very diſtinguiſhable, as 
ere the ſeeds of the ruſhes and the tops of the boughs; the 
dale matter ſmelt very ſour, as it was dug, and tracing it, 
. * found it 34 foot long, and about 20 or 22 foot 
road, 8 | 
It will be worth while to confider what fort of animal this 
git be, whether human or brutal; if human, there is os 
reaſon 


2, and the liquor which comes from this infuſion, muſt not ex- 


uried, or that it had lain there fince the deluge) viz. it was 
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reaſon for the interment, and for that preparation of the bed 
was laid on; if brutal, it was not worth the trouble; if hung 
it muſt have been larger than any giant we read of; if brutal 
could be no other than an elephant, and we do not find, that th 
ever were the produce of this climate; and confidering ho lon 
this muſt have lain there, Mr. NevzJe does not think the inhz. 
bitants then had any curioſity or conveniency to bring ſuch ino 
this Kingdom; for, he ſuppoſes that the beſt of their hire could 
not carry one: Then if it be an elephant, or ſome other animul 
which muſt have a proportion to the teeth, it muſt have hi 
there ever ſince the flood; and if fo, then the bed, on which i 
lay, muſt be of its own making; whence it will follow, that the 
flood coming upon him while he lay in his den, he was then 
drowned, and covered wich ſlime or mud, which fince that tine 
is turned into the ſubſtance of the earth above-mentioned. 

It is to be obſerved, that there were a great many nut-ſhel 
found about the bed, perhaps, theſe might have been on th 
buſhes, which compoſed part of the bed : The two large tet 
were of equal weight, two pounds three quarters each; the tw 
{mall teeth were fix ounces each; but fome of them were waſted 

and ſome of the roots that enter the jaw, were broken off. 
Dr. Molyneux, after having particularly examined the fo 
teeth above-mentioned, was fully convinced, that they muſt cer 
tainly have been the four grinding teeth in the lower jaw of : 
elephant; and that the {ſeveral looſe fragments of thoſe latg 
bones found with them, muſt have been remains. of the far 
animal: This the Dr. takes to be one of the greateſt raritt 
hitherto diſcovered in Teland. ; 

In Plate VI. Fig. 1. A A repreſents the large grinder of t 
under-jaw on the right · ſide, weighing two pounds and tha 
quarters; B, P, b, P, V, B, h, are {even white, rough, indente 
borders, of an irregular ſhape, riſing about one tenth of an ine 
bigher than the hard, black, ſhining ſurface of the tooth; ti 
rough raiſed work ſerves for the bruifing and grinding the an 
mals food, viz. the tough grains of rice, leaves, fruits and tl 
bonghs of trees; and 1s of o exceeding hard a contexture 28 
reſemble large knotted threads of white glaſs, laid on, and clok 
faftened to the dark ſuperficies of the tooth, and anſwer to tl 
glaſſy ſurface or enamel, with which nature has armed the 0 
fide of the teeth of moſt animals, to prevent their wearing byt 
conſtant attrition in chewing their food; c, cz c, c, c, is that pe 
of the tooth which riſes above the gams, and even then was d 
tinguiſhed from the reſt of the bone, by having its colour 0 
diffrent ſhade; d, d, d, d, d, d, d, are ſeveral ſtrong fangs 
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roots, ſeemingly united together, whereby the tooth received its 
ſenſe and nouriſhment; and tho' fo large and ponderous, by theſe 
it was kept firmly fixed in the jaw, 
As to the mechaniſm nature followed in framing the teeth of 
this animal, it is no more than this; whereas in other animals, 
ſhe has divided that bony ſubſtance, wherewith they chew their 
food, with each its peculiar roots, to ſecure its articulation in the 
au-bone, ſhe has in this huge animal for the greater ſtrength, 
firmneſs and duration of its teeth, and the better to provide ior 
a compleat attrition of the aliment, in order to perfect the digeſ- 
tion ſo thoroughly, as to ſuſtain the life of this animal for 2 
or 300 years (as is commonly ſuppoſed in the eaſt) contrived to 
make the ſubſtance of the teeth in their roots below, and in their 
upper parts above the gums, to unite cloſely tagether, and thus 
coaleicing to form a few large maſſy teeth inſtead of many ſmall 
ones; as for inſtance, in the human body, that is of ſo much leſs 
a fize, the number of the teeth (when the whole ſet is compleat) 
is 323 whereas in the elephant, the teeth of both the jaws 
amount in all but to eight, beſides its two large tusks, which ra- 
ther ſerve for horns for its defence, than teeth to prepare its food; 
and therefore the Dr. thinks, not ſo very properly cal led teeth. 
Fig. 2. E E repreſents the ſmaller grinder of the lower. jaw on 
the ſame ſide; and its ſurface covered over with the ſame white 
indented work, as above deſcribed for grinding the food; F, ,. 7, 
are three large roots that kept it firmly fixed in the jaw - bone; this 
imaller tooth weighed full fix ounces, „ 8985 
Fig, 3, GG repreſents the large grinder of the lower. jaw on 
the left-fide, much of the ſize, ſhape and weight with its fellow, 
repreſented. by Fig. 1. it ſnews its roots and all its parts, with 
the tough, protuberant white work on its upper ſurface, formed 
alter the ſame manner, and after the ſame ſtrong model as the 
former ; and, indeed, if one conſiders it, it is plain, that were 
not the teeth of this animal made of ſo large a fize, and withal 
of ſo maſly and firm a ſubſtance, it were abſolutely impoſſible 
they obs reſiſt the force, and bear all that preſſure wherewith 
thole vaſt muſcles exert themſelves, that move the lower. jaw in 
maſtication in ſuch a ſtrong animal. Y 
Fig. 4. HH is the ſmaller grinder of the lower. jaw on the 
lame fide; it is not ſo compleat as the ſmall tooth repreſented by 
Fig. 2. for, ſome of the root is wanting, and part of its outer 
grinding ſurface is broken off at & k, ſo that it weighs ſomewhat 
leſs ; yet what remains ſhews exactly the ſame kind of work 
wy ſhape with the other tooth, that anſwered it on the right 
file | 
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Theſe four teeth fully compleat the ſet, with which nature 
has furniſhed the lower jaw of the elephant, and are anſwer 
by juſt as many more, formed after the ſame manner in the 
upper jaw, according to Dr. Moutins, who diſſected the ee. 
hant, burnt at Dublin in 1681; in p. 40 of its anatomy, 


| peaking of the teeth, he aſſures us, that there were, beſide, 
the tuſks, only four teeth in each jaw, two on each fide, aud 


that theſe eight teeth were all Molares, fo that he had ns 


Naci ſores. | 


But notwithſtanding this, it may, perhaps, be ſaid; tha 
we ſhould not haſtily conclude from hence, that the latge 


teeth dug up in [reiznd muſt certainly have been the four 


grinders of an elephant, ftnce they might as well belong to 
fome other huge animal, either terreſtrial or marine: As tothe 


farmife of their being human or gigantic, it is ſo groundlefs 2 


thought, and ſo contradictoty to comparative anatomy and all 
natural hiffory, as not to deſerve our conſideration: Toobriate 


this, Dr. Afolyneux obſerves in general; firſt, that the different 


kinds of animals, with which the world is ftock'd, are not 
more diſtinguiſh'd by the make of any part of their bodies 
from each other, than by the various ſhape and diſpoſition of 


their teeth; and hence it is, we ſhall not find any two diſtin 


claſſes of animals, that exactly agree in the ſame make and 


arrangement of their teeth : But to be more particular, and 


make this point ſo plain, as to admit of no controverſy, the 


Dr. ſets down at length the words of two authors, who have 


deſcrib'd expreſs the teeth of the elephant; the firſt i 
Mr. Blair, in his Ofteology of an elephant in Phil, Tran. 
N 326, 327, where giving a deſcription of the teeth of thi 
animal, he ſays; © Dr. 1oulins well obſerves, that they are all 
* Molares, being two inches broad in that part with which they 


* grind, and fix inches and a half long on the right fide, and: 


* 5 inches and a half on the left; their ſurface, tho flat, t 
yet very unequal, for, they have a hollowneſs and then an 


© eminency, placed alternately, running from the right to the 


left fide; and the eminence is ſurrounded by a rough, pt 
tuberant border; there are nine of theſe hollowneſſes, and as 
« many eminencies, undulated like the waves of the ſea'. 
It is remarkable how very exactly all this agreed with the 
figures of theſe found in Treland; it is true, thoſe hollowneſſes 
and eminencies, which Mr. Pair mentions to be nine, do nd 
ſo nicely hit with the number of thoſe in the above teeth; but 


this difference En from hence; that Mr. Plair here del 
cribes the grin 


ers of tac upper, whereas, the others are chu 
| 0 
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of the lower jaw; tho' ſuch a diſtinction as this, Dr. Molyneux 
is apt to think, may very well happen even in thoſe of the ſame 
jaw in various animals, from ſome peculiar: diſpoſition in one 
{om the other, nay, and perhaps, in the ſame animal at dif- 
erent times, according as it happens to be older or younger: 
A little farther, Mr. Blair ſpeaking of the teeth of the lower 
aw, ſays; the hinder tooth of the right fide is four inches, 
nd that on the left ſive; the one half of their ſurface, where 
(they begin to appear above the gums, is ſemi circular, with 
the above-mentioned ridges and ſulci, running tranſverſely, 
« four on the right fide, and five on the left; the other half 
i (or tooth Dr. Molyneux ſuppoſes Mr. Blair means) has five of 
i theſe eminencies where it grinds on the right, and four on the 
'{ft; each of the four teeth is fix inches long, and has fix or 
' ſeven of the above-mentioned eminencies, and as many de- 
22 theſe teeth are the moſt firm, ſolid and weighty 
bones of any animal hitherto known. e 
The other author, Dr. Molyneux produces for the further 
illuſtration of this matter, is the laborious and accurate Mr. Ray, 
who, in his Synopſis Animaliumw quadrupedum, when he comes 
to give a deſcription of the elephant, ſpeaks to the following 


& bvurpoſe; © the mouth is ſmall in proportion to the bulk of this 
d WY huge animal, and furniſhed with four grinders in each jaw, or 
od WY: congeries of grinders; in regard a number of teeth is ſo 

* wedged into a hard iolid bone, as to form with it, and mu- 


*tually among themſelves, one continued body; theſe teeth in 


ze elephant form on their furface eight or nine undulated 
1/. barallel lines, and are whiter than the reſt of the bone; the 
bis WY bole congeries like ſingle teeth, are inſerted by Gomp hoſis 
il ino the jaw- bones; and this animal has no Inci ſores at all'. 

e Upon comparing the particulars of both theſe accounts with 
nd Wie deſcription and figures given above of the teeth dug up in 
5 Wand, and obſerving how they all agree exactly even, ſo as to 
ally together, the Dr. thinks it will amount to no leſs than de- 
the WJ nonſtration, and that all theſe idea's were taken from one and 


tte fame natural object. 

but then, perhaps, it will be asked, what is hecome of all the 
telt of teeth, that were in the upper jaw, which being as firm 
and ſolid bones as the former, 4 for the ſame reaſon have ſtill 


les remained entire. But ſince we find it otherwiſe, it is obvious 
not e imagine a probable conjecture how this might come about; 
bur om what Mr. Nevile mentions, it is plain, that the bed 
ge. I bere all theſe bones were found mult once have been the 
ore | As 3 outer 
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outer ſurface of the earth, the green ſod — ruſhes, fn 
and nuts; and when this huge animal firſt fell dead upon thy 
| ſpot, the ſcull, with all the bones and teeth of the upper im 
being the higheſt parts thereof, might, it is likely, fall in futh 4 
' poſition, as to be expoſed for ſome time above the ground, to the 
injuries of the air and weather, and ſo moulder away; tho' thoſe of 
the under-jaw, firſt coming to the ground, might make them. 
ſelves a bed, and being covered with the mould remain entire, 
But tho' this be allowed, yet ſtill a greater difficulty remain 
unſolved; vis, how this huge animal, a native of the remot 
warmer climates of the world, ſhould be depoſited in this will 
northern iſland (where Greeks or Romans never had a footing) 
many miles from ſea, and d iſtant from thoſe places of the ik 
where people might moſt probably reſort. | 
And to make the difficulty ſtill greater, we muſt conclude, 
not only from the dark black colour of the teeth, contradted h 
their lying long under ground, and the remarkable alteratin 
wrought on their bony ſubſtance, which (by mineral ſteams and 
exhalations imbibed whilſt they lay in the earth) was become 
more ſolid, hard and ponderous than it naturally is at firſt (my, 
in ſome parts plainly petrified) but alſo from the mouldering d 
all the other bones, and from the confiderable depth of earh, 
that covered thoſe that were found, that they have lain in that 
place for ſeveral centuries, tho' not with Mr. Nevzle ever fin! 
the flood; becauſe we cannot ſuppoſe, that the ſlight texture 
vegetable ſubſtances, as nuts and the ſeeds of ruſhes, could po 
fibly have been preſerved ſo long; but this, at leaſt, may be 
ſafely affirmed, that theſe remains muſt be cotemporary wit 
ſome of the remote ages of the world; which carries us fi 
back into the earlieſt times, that we can never imagine the rut 
inhabitants of Jreland, or any of their neighbouring counttit 
maſters of fo much art or curioſity, as to tranſport an anim 
of this large ſize from thoſe remote countries, where it was bred 
which they that now attempt find a work of vaſt care, troub| 
and expence, even in this age, wherein navigation is brought i 
ſuch perfection. 1 e 
Theſe conſiderations, grounded on other inſtances of the like 
Kind, made the Dr. apt to think, that this elephant might not ic 
brought thither by any care or induſtry of man; but that tie 
{ſurface of this terraqueous globe might in the earlieſt ages of the 
world, after the deluge, but before all records of out oldeſt hi 
tories, differ widely from its preſent geography, as to the diſtr. 
bution of the ocean and dry land, its iflands, ä 2 
| 8 Oreß 
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mores, ſo as to allow this animal and others of its kind, a free 
ind open paſſage into this country from the continent; for other- 
viſe, how can we ever explain, that that other huge ſtately 
mal the mouſe-deer, little inferior to the elephant itſelf, could 
ve been brought to Ireland from North America, even long 
efore that quarter of the world was known, the only country, 
here this large animal is found at preſent, — 

And can we well imagine, that foxes, otters, badgers, tygers, 
dves, with Iinx's and fuch ravenous animals, which were diſ- 
wered by the great ſnows that fell in 1715 in the ifland of Sar- 
guia and other places, ſhould ever be imported (being uſelleſs, 
oxious beaſts of prey) by the induſtry of man, to propagate in 
lands, that they might deſtroy mens food and flocks, and make 
heir lives not only uneaſy but unſafe ? Nay, how can we ſup- 
ole, that 3 ſhorteſt flight, various ſorts of poiſonous 
erpents, and offenſive creeping vermin, with all the different 
ribes of ſmaller inſects, could poſſibly be found in iſlands, un- 
6 they had been ſtocked with thoſe inhabitants, when the in- 
rcouſe between them and the continent was free and open. 

Gut in whatever manner this elephant might firſt have made 
s way to Zreland ; this is beyond diſpute, that the bones of ele- 
hants have been diſcovered deep under-ground, in other places 
well as in this kingdom, and thoſe remote from the native 
, ſeveral parts of 


untry of this animal; for, not many years ago, 

he skeleton of an elephant, were dug up in a hill near Erfurt, a 

om of the Upper Saxony in Germany, on which occaſion Wil- 

el mus Erne Tentzelius, hiſtoriographer to the Duke of Sax- 

, publiſhed a treatiſe, entitled, De Stelero Elephantino Ton- 
PS 


e nuper effofſo: And Dr. Molyneux is well perſwaded, by the 
et conſtruction he can make of thoſe imperfect and obſcurg 
counts we have in Evert brand Iudess curious Travels, 
wm Myſcovy to China over land, cap. 6. (which he acknow- 
iges he only gathered from the barbarous Oftiacks, inhabitants 
that country) concerning the vaſt teeth, bones and limbs of 
_immuths, as he calls them, frequently found and diligently 
upht after, in the hills and hanks of ſeveral rivers in Siberia, 
ie Keta, Fenize, Trugan, Montgamſea and Lena, that they are 
king other than the remains and ſkeletons of elephants buried 
ber, and accidentally diſcovered by the earth's opening, and 
aling down on the ſudden thaws, after ſeverè long froſts. 
bat to bring the matter ſtill nearer home, Mr. Camden in his 
itannia is of opinion, that thoſe large monſtrous teeth and 
ics, which he obferves were dug up at different times, in _ | 
| r 
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ral parts of Great Britain, muſt have been the remains of ch 
phants; but then he thinks, they muſt be of thoſe that Dion Cyl 
fins the hiſtorian tells us, the Roman emperor Claudius broyght 
over, in his expedition to this iſland ; but that this is really fn 
the Dr. owns is ſtill but ſurmiſe, and has not been ſo fairly proyi 
by him or any other, as that we can rely upon it with fas 
faction. a Fe ow 
What Mr. Smner, the learned anti quary, has publiſhed in hy, Cori. 
Chartham News, is more och | Phil. Tranſ. Ne mn Ty 
where he informs us, that in 1668, in the village of Chari 
near Canterbury in England, digging within 12 roods of eos 
river they found a parcel of ſtrange monſtrous bones, ſome ei. 
* tire, ſome broken; together with four teeth, perfect and ſound, e te 
each weighing ſomewhat above half a pound, and ſome 
them as big as a man's fiſt; they are all cheek teeth or gin 
ders; the earth wherein they lay being like a ſea- earth, or ful 
© Iing earth with not a ſtone in it.“ 985 — 4 
It is obſervable, how this account, in ſeveral of its circus 
ſtances, agrees with that of Mr. Nevile, viv. that the teeth wer 
all grinders, four in number, found with other large broken 
bones near a brook, and in a clayey foil without a ſtone; bu 
then the weight and magnitude of the largeſt teeth, found in 
Ireland, ſo far ſurpaſs thoſe in England, as not to be a ff 
part of them; which ſhews, that they could not be the teeth e ny 
the ſame animal: It muſt be owned, the author does not ſo much 
as ſuſpect them to be elephant's teeth, but on the contrary 1s in: 
opinion, that they belonged to another ſpecies, the hippopotar irs 
mus or river-horſe, an animal that is ſtill a greater ſtranger ie ter 
theſe parts of the world than the elephant itſelf; and, therefor iſcre i 
its paſlage hither can never be accounted for, but by ſome fu 
like ſuppoſition as the Dr. has made above: However, Mr. lf: 
Rins in Phil. Tranſ. No 274, differs in his 8 fron 
Mr. Somner about theſe teeth, which he ſuppoſes mull have ben 
ele phant's teeth, as he is poſitive thoſe large bones, he there del 
4 and found near Harwich in Eſſex, muſt certainly har 
een. | | 
Dr. Molynenx, not having feen any of theſe bones or teeti 
either thoſe found in Kent, or thoſe in Eſſex, pretends not 1988s a « 
determine any thing in the matter; only he ventures to ſay, tua 
if the figures of the teeth given us by Mr. Somner be genulif 
and well expreſſed, they ſeem no way to agree either in hape0 
make, or in that particular and characteriſtick work on ti 
grinding ſuperficies, with the teeth of the elephant, or with h a ea 
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ſcription and figures above given, which are both correct and 
tal. ; | 
15 Molyneus 18 apt to think (even from theſe imperfect hints) 
bat if we had more correct accounts and obſervations of this 
ind, made in diſtant countries, and ſkilfully regiſtered, with all 
ic inſtructive circumſtances, they might lead us into great and 
owentous truths, relating to the deluge, to the wife methods of 
ovidence, in repleniſhing all parts of the world with animals 
on after the flood, and to the knowledge of ſeveral important 
hanges that may have happened on the ſurface of this our terra- 
ueous globe. | 5 | | 
Mr, Nevile's account, with Dr. Molyneux's curious draught of 
e teeth, and his learned remarks thereon having been produced 
d read before the Royal Society, they ordered, that what tecth 
ey had of the like fort ſhould be laid before them; to which 
ir Hans Sloane furniſhed a ſtill greater variety out of his incom- 
zrable collection of Natural Rarities; and to obviate all 
ubts, there being at that time in Weſtminſter, the entire ſcull 
a large elephant with the teeth therein, that was likewiſe or- 
red * compared with the figures; upon which it appeared, 
t the teeth in queſtion could be no other than thoſe of an ele- 
__ . e 8 
By this enquiry. the Royal Society was likewiſe ſatisfied, that 
e number of teeth found, being but four, was no objection; it 
pearing, that the number of Molares in this animal 18 not cer- 
n: Phiny lib. 1 f. cap. 37. ſays exprelsly, Dentes Elephanto 
tus ad mandendum quatuor, Prater eos qui promi nent: And in 
eremains of that prodigious elephant, deſcribed by Tenrzelins, 
re were no more than Har teeth found ; in that at Weſtminſter 
re were fix, ©/2. one in each lower jaw, and two in each of 
e upper, whereof the inner tooth was about three times as long 
the other, and both together longer than thoſe of the lower 
* about an inch, the upper ſmall teeth being much worn by 
Inding, . 7 A 
Fip. 5. repreſents theſe teeth, ſhewing the rough grinding ſur- 
eof the left under tooth, which was conſidera ly concave. 
Fig. 6. repreſents the ſame roughneſs on the upper teeth, hav- 
£4 convexity, correſponding with the concavity of the lower, 
arcumltance not obſerved by any of thoſe who have deſcribed 
cm, 5 | | | 


And tho? by the obferrarian'ef M. Du Perney, Dr. Moulins 
«Mr. Blair, who diſſected three different elephants, it appear, 


*each of them had eight Molares; yet from them it is alto 
3 evident, 
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evident, that in the diviſion of them nature obſerves no rule, 0 
Dr. Moutins found the two teeth in each of the upper jay, 
that he diſſected, ta be divided in a different manner; { th 
the inner tooth on the one ſide, and the outer on the aller 15 
bigger than its adjoining fellow, yet not ſo az to be very unequ 
and M. Du Verney and Mr. Blair had on both ſides the ny 
larger tooth outwards; whereas, the ſcull at Weſtminſter, ont 
contrary had only a {ſinall tooth outwards, and the much lay 
grinder within; all which conſidered, we may ſaſely conclui 
that this elephant found in Jrelgyd had but four teeth in . 
head, when he died; and that the two larger were thoſe of 6 
wm ng age 2 2 thoſe of the lowe.. 
ain, by the ſize of t inding t, we may conclul 
4 to be the teeth of a ver — r — 1 
they are not much above + the bugh of thoſe that are to be f 
at Weſtminſter, which belonged to an elephant of no more t 
between 10 and 11 foot high, nor much above J of the lengh 
a foffile elephant's grinder in the repoſitory of the Royal Sy 
which is repreſented by Fig. 7, all the figures being drawn toii,;; 
ſcale of + their true dimenſions: Hence it is not ſurpriſing, f 
the bones of ſo young an animal, not having acquired their ij 
dity and firmneſs, as be ing in a growing ſtate, as alſo then 
of the teeth, ſhould be diſſolved by lying long in the earth. 
Matthew Paris in his hiſtory aſſures us, that in his ti 
Louis IX. (afterwards St. Lauis) king of France, made à p. 
of an elephant to his cotemporary Henry III. of Exgland. 
that in 1255, after the Zng/z had been maſters of Trelaui 
80 years; of this, 1ays he, nec credimus quod unquam ini in 
Elephas viſus eſt in Anglia prater illum. 2 1 


An Account of ſeveral Nebulæ or lucid Spots like Clouds, Ne pr 
covered among the fixed Stars by the Teleſcope. Phil. Th. ,;, 
Ne 347. p. 390. e 
N the preceeding Tuanſaction we gave a ſhort account of Wii 

ſeveraſ new ſtars that appeared in the Heavens, within The 
years laſt paſt, ſome of which afford very ſurpriſing phænom tra 
but no leſs ſurpriſing are certain luminous Nebuls or 1l® fo 

which diſcover themſelves only by the teleſcope, and appei t v 

the naked eye like ſmall fix'd ftars; but in reality are e, 

other than the light coming from an extraordinary large {pul 

the ÆAther, thro' which a lucid medium is diffuſed, that! 
with its own proper luſtre: This ſeems fully to reconcil 


difficulty, which ſome have moved againſt Moſes's deſcripi 
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be creation; aledging; that light could not be created without | 


be ſun ; but in the following inſtances the contrary is manifeſt ; 
r, fome of theſe bright {pots diſcover no fign of a fiar in the 
 vlniddk of them; and the irregular form of thoſe that have; 


zul dens them not to proceed from the illumination of a central 


m ody; theſe are, as the aforeſaid new ſtars, fix in number, all 
n ich we ſhall deſcribe in the order of time they were diſco- 
a ered, giving their places in the ſphere of fixed ſtars to enable 
lu: curious, who are furniſhed with good teleſcopes, to view 
nem. 5 3 25 1 Fry 

The firſt and molt confiderable is that in the middle of Orion 
ond, marked 8 by Bayer in his Uranometria, as a fingle ſtar 


coli the third magnitude, and ſo accounted by Prolemy, . Tycho 


% and Hovelius ; but in reality is two very contiguous lars; 
e (8: vironed With a very large tranſparent bright ſpot, thre? which 
e appear with ſeveral others; theſe are accurately deſcribed 
7 Huygens in his Syſtema Saturnium p. 8. who there calls this 
i cbtneſs Portentum, cui certè ſimilè aliud nuſquam apud reli. 


ß fas potuis ani nadverti, -1. e. Pg a ſurpriſing phænome- 


„ he like could no where elſe be found among the fixed 
,; affirming, that he obferved it by chance in 1456; the 
ade of it in 1916 was in 12 o of Gemini, with 28* 4 
| Lat. 5 5 3 
About the year 1661 another of this fort was diſcovered by 
* :;0ldus in Andromeda's girdle; this is neither in Tycho not 
5%, having been omitted, as are ſeveral others, by reaton of 
1d WW imallneſs ; but it is inferred into Hevelius's catalogue, who 
8: inproperly called it Nebuloſa, inſtead of Nebala ; it has no 
Doof a Rar in it, but appears like a pale cloud, and ſeems to 
bit a radiant beam to the north eaſt, as that in Orion does fo 
e fouth eaſt; it preceeds in right aſcenſion the northern ſtar in 
I e girdle, of „according to Bayer, about 1 degree and g, and 
1516 it had Long. 24* oo of Aries, with 33% and 1 N. 


in i The third is near the ecliptic between the head and bow of 
mee rarius, not fat from the point of the winter ſolſtice : This 
os found in 1665 by a German Gentleman M. J. Abraham 
ede, whilſt he attended the motion of Saturn, then near his 
075: ; this is fmall but very luminous, and emits a ray like 
pit former ; its place in 1616 was 4 and + of Capricorn, with 

out a degree S. Lat. ; 
EA fourth was found by Dr. Haley in 1677, when he was 
ot ing the catalogue pf the ſouthern ſtars; it is in che Centaur, 
Vou, VI. 5 '' MS 7 and 


—— — 


rere 
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and what Prolomey calls 5 zr de Ts vwrs ixovotes, and Dr. Al 
ley, Nebula in dorſo equino, and it is Bayer's o; it is in ap 
pearance between the fourth and fifth magnitude, and emits bi. 
an inconſiderable light, for its breadth, and has no radiant bean: 
this never riſes in England, and in 1716 its place was 5*4 
Cor pio, with 35 ands 8. Laar. 

A fifth was —— by M. G. Kireh in 1681, preceedig 
the right foot of Antinous; of itſelf it is but a ſmall obſcyr 
fpot, but has a ſtar that ſhines thro' it, which makes it d 
more luminous; its Long. was in 1516 about 9 of Capriam 

with 17 and + N. Lat. : 2 

I be ſixth and laſt was accidentally hit upon by Dr. Hally i 
the conſtellation of Hercules in 1714; it is nearly in a right lin 
with C and n of Bayer, ſomewhat nearer to 4 than #; andy 
comparing its fituation among the ſtars its place is ſufficient 
near, in 26* and 4 of Horpio, with 57 N. Lat. this is bu 
{mall ſpot, but it appears to the naked eye, when the ſky is cg 
and the moon abſent, 3 | 

There are, undoubtedly, more of theſe which have not jt 
come to our knowledge, and ſome perhaps, bigger; but tho f 
theſe ſpots be in appearance but ſmall, and moſt of them but 
a few minutes in diameter; yet ſince they are 1 the fur 
ſtars, that is, ſince they have no annual parallax, the 
fail to poſſeſs immenſely large ſpaces, and perhaps, not leſs thy 
our whole folar ſyſtem; in all thoſe vaſt ſpaces it ſhould ſen 
that there is a perpetual uninterrupted day, which may furl 
matter of ſpeculation, as well to the curious naturaliſt, as tot 
aſtronomer. DT 


„all 


' An Account of a new and ſafe method of communicating 
Small-pox by inſition or inoculation; by Dr. Pylarinus. Pl 
Tranſ. N* 347. p. 393. Tran/lated Tow the Latin. 


HE true inventor of this method is unknown; but i 

| very certain, that it firſt prevailed in Greece, particulat 
in Theſſaly; from whence getring ſacceflively into the ni 
bouring towns and cities, tt at length reached Conſtantin 
where at firſt, it is true, it lay concealed, as it were, for ſome ya 
being rarely made uſe of, and that only among the meaner {ett 
but upon the ſmall-pox afterwards raging very much, it began! 
be more univerſally known; yet never was uſed by the ben 
fort, till a certain Greek nobleman, of the ancient family of 
Caryophylli, the Dr's particular friend, aſked him about the id 
ter end of the winter 3701, what he thought of the method 
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denon, and whether he could adventure to rm it on four of 
is bons; for, at that time the ſmall · pox raging mortally almoſt 
bu rer all the city, made him very apprehenfive about his chil- 
en; the Dr. rephed, that he was altogether at a loſs what to 


termine about it, having never before had any experience of 
his new method ef operation: In three days after, the Dr. go- 
again to vifit his friend, met at his houſe with a Greek wo- 
un, who gave a plain and full account of the whole proceſs, 
pethod, place, time and other circumſtances of the operation, 
ho! entirely ignorant of the true cauſe of the propagation of the 
mall-pox by inſition; to theſe ſhe added experiments, and a 
eat many inſtances of caſes, wherein the operation had always 
oved ſafe and ſucceſsful, as the Dr. afterwards found from the 
counts of perſons of credit; and therefore, upon weighing the 
patter throughly, he thought it not altogether diſſonant to reaſon 
nd nature, efpecially from the conſideration of the above-men- 
ned caſes ; and in fome days after, the Dr. being again ear- 
xſtly importuned by his friend to give bis opinion confented to 
he operation, tho? ſtill with ſome reluctance; upon which, and 
xeiving _ directions abeut the regimen to be obſerved dur- 
no the whole time of the illneſs, the nobleman adventured te 
are the inſition performed by the Greek woman upon four of 
is ſons; the three younger, between; and 5 years old, were 
lightly indifpoſed, and a few puſtules appearing a week after, 
hey got over both the fever and the danger ; bat the oldeſt, 
bove 18 years of age, was very bad; for being taken with a 
ntinent and malignant fever, attended with ſeveral bad ſymp- 
ms, together with ſome exanthemata or puſtules, tho' not ſo 
ery numerous, was ſcarcely out of danger, the 14 day; and this 
ie Dr. took to be owing to the patient's atrabilarious conſtitu- 
on, his depraved juices, and neglecting the proper evacuations 
firſt, in order to prepare his body: The happy Hue of this 
peration induced ſeveral other noble families to follow the ex- 
ple; ſo that now there is none, excepting the more timorous, 
ut is fully perſuaded of the good effects thereof; only the 
urks, who are addi ted to the notion of fate, and are leſs 
ndable, have hitherto neglected it. | 

This operation is purely natural, and without any admixture 
f ſuperſtition ; it differs widely from ſympathetic cures, and 
uch more from that kind of magnetical tranſplantation whereby 
ltempers (by means of a certain imaginary and imperceptible 
umig or virtue) are ſaid to be tranſmitted from one ſubject to 
viacr ; But tho' theſe magnetic or ſympathetic operations _ 
wy 2 | ome 
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ſome tincture of ſuperſtition (as the weapon-ſalve, the ſymp. 
thetic powder, &c.) as acting at a diſtance, and beyond thei 
ſphere of activity; yet the infition of the ſmall-pax is pra 

- phyſical, being produced by mere phyſical means, abvious 
o the eye and to the feeling: The ſmall-pox are propagated i 
excited by, what is metaphorically called, an inſition or tra 
Jantation, which is nothing ether than an ingrafting of the mop! 
ige ferment or Pus, extracted from the puſtules of the ſmall y 
into a ſapnd body, by means of punctures made far that purpoſy 
The phyſical manner of the excitation or propagation is thy; 
the Pas, being conveyed into the punctures ar tncifiens, acquing 
the nature of a true ferment; hence by means of the circu]ation 
being conveyed thro the proper veſſels and canals to the maſid 
blood, it immediately attacks and infects thoſe particles that in 
pre· d iſpoſed and turgid with a latent contagion, and by commy 
nicating a fecret poiſon, it excites, agitates, aftuates and puts in 
motion their fermentative ſeeds; whence ariſes an univerſal ebyl: 
lition or fermentation, by means of which the more 1mpure au 
heterogeneous particles, being ſeparated, are critically protrude 
to the ſkin, nature in the mean time by ſuch an operation cala 
moderating the whole proceſs. 179 N ol 
But to come to the infition itſelf, and the manner thereof 
in the firſt place, a proper ſeaſon is to be pitched up 
for performing the infition, which according to this operatrixi 
beſt done in winter, and ſhe never performed it but in that { 
won; but. the Dr. rakes the ſpring to be alſo a proper ſeaſon, h. 
cauſe of the milder temperature of the air, at that tine 
2. She is very curious in her choice of the ferment; not makin 
the inſition with Pus taken from any ſubject at random; by 
when the imall-pox are epidemical, ſhe makes a puncture and 
extracts the matter from the ripe and kindly puſtules of {ond 
young child, that is otherwiſe of a found conſtitution, and pul 
it into a very clean glaſs-veſſel or fome ſuch thing, that 15 0 
top cold, and covering it cloſe dawn ſhe claps it into her ſervant 
boſom to keep it warm, and ſnhe immediately repairs ta the n 
tient on whom the operation is to be made; ſhe does not uſe tht 
Pus of the ſmall pox from inſitjon, as nat anſwering the put 
peſe; which. yet the Dr. would take te be of a milder mt 
and of no leſs efficacy; but in this, experience is to be conſulted 
3. Sbe would have the patient kept in a very temperate tom, 
to the medifications of the air. 4. In performing the opera 
welt the makes an oblique puncture with a ſteel or gold new 


en the middle of the forchcad clote by the hair of the beak 
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Io on the chin and both the cheeks, 2272 the ſkin a little 


" om the fleſh; with the ſharp point of the needle ; afterwards 
5 b the ſame needle ſhe drops the Pus into the wound, tying a 
Wege over the part; in like manner ſhe alſo pricks the Mera- 


uud of each band, and Metararſus of each foot, putting the 
,; into them, and ties a bandage gently over them, deſiring the 
tient not by any means to ſcratch or wet thoſe parts: The Dr. 
ould rather chuſe to make punctures in the more fleſhy parts of 
e body, as being leis obnoxtous to inflammations and pain, and 
t interwoven with tendons: Beſides this method of operation, 
others are rejected, as abſurd, unuſual, unſucceſsful, and 
ngerous z in the mean time the patient muſt uſe his bed mode- 
rely, and not continue in it more than is neceflary. 5. She 
njoins a good regimen as to the fix non-naturals, eſpecially diet; 
r, ſhe frictly forbids the uſe not only of wine and meat, but 
eviſe of broth made of the latter, and that for 40 days; and 
has very often proved fatal to ſuch patients, as did not follow 
us direction; for, new puſtules have been obſerved to break 
; and other dangerous ſymptoms to ariſe. Wn agen 5H 

The infition being thus duly performed, the ſymptoms do not 
ppear in all patients in the ſame period of time; for, the fer- 
ent acts variouſly, ſooner or latter, according to the various 
mperament, age and ſtrength of the ſeveral patients; tho' the 
all- po themſelves do almoſt _ begin to appear the je- 
th day, which is 2 true critical day; and there have not 
en inſtances wanting, tho' it ſeldom happen, wherein they 
ak out the very firſt day: The ſymptoms of this diſtemper 
y according to the diverſity of temperaments, the diſpoſition 
| the juices in the maſs of blood, and the natural conſtitution 
each patient, and fo accordingly become more remiſs or more 
tenſe ; but they are not unlike the common ſort, tho generally 
9h, and ſeveral patients ſcarce feel any alteration or pain at 


The inoculated ſmall-pox are commonly of the diſtin kind, 
d not very numerous; as nat exceeding 10, generally 20, or 
 pultules, rarely, amounting to 100, and very rarely to 200 
is to be | obſerved, 1, That the inoculation has ſucceeded, 
making one puncture only in the arm, and tho' there were 
t a few puſtules, yet they afterwards eſcaped the contagion. 
That it has ſametimes happened, that no eruption has ſuc- 
eded the infition, either becauſe there was no pre-exiſtinfs 
Wolous diſpoſition in the body, or that the contagion of the 
nent was weakened and broken ; but afterwards _ the 

diſtem- 
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diſtemper raged epidemically, ſuch patients as had altes 
undergone the operation, were promiſcuouſly ſeiſed thereyij 
3. The punftures or infitions always turn to puſtules; bu 
in ſome patients they become purulent tumours, without an 
puſtules appearing; in others they degenerate - into lan 
apoſthems, that diſcharge a great deal of Pus; and frequent 
the ſame places, eſpecially in the hands and feet, ſwell with e 
quiſite pain, and upon the diſcharge of the Pus ſubſide, and i 
terwards ſwell up again; in ſome others, tho* very rarely, 4 
ſceſſes ariſe after ſome time, in the glandulous parts and emur 
tories, which gradually ſuppurate; nature in this manner yy 
rying according to the various conſtitutions of {the Patient 
4. And laſtly, ſeldom or never has any bad conſequence he 
obſerv'd to happen upon this operation, tho* it has been ye 
formed on all ſexes, ages and temparaments; nay, and ve 
duly applied, and in bodies properly prepar'd by a ſkill 
hyſician, it proves abſolutely ſafe; for, the ſmall- pox rai 
in this manner are more kindly than the common fort, as be 
ing propagated by a ferment or contagion, that has no kind 
malignity therein; the ebulition by which the maſs of blood 
agitated, and the whole work performed proceeds calmly, wil 
aut any violence, and that under the direction of natur 
moreover, the time and propereſt ſeaſon of the year for the ink 
tion may be pitch'd upon, as alſo the body that is to und . 
the operation may be fitted and pre par'd by proper means fi 
that purpoſe; and this, indeed, ſhould be reckoned of 


great conſequence in order to bring the diſtemper to a fafe u 


kappy iflue. 


An Account of the Occultation of Jupiter y the Moon, obſer 
at Wanſted, the 14th of July in the Morning 1715. togeth 
with an Account of an Eclipſe of the Moon obſerved at i 
ſame Place October the 30th following; by Mr. Jane 
Pound. Phil. Tranſ. Ne 347. p. ort 


M*® Pound having after midnight carefully corrected ti 
clock by no leſs than 10 obſervations of the altitude « 
Lucida Arietis, the error thereof was found 5” 13# too faft, i 
extremes not differing above 6”; and in the morning about 
by as many altitudes of the ſun, with a like agreement, * 
ſame error was found, 5 14” to be deducted from the times ſhen 
by the clock. 5 

N 70 
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1 5 Time by 
July 13. p. M. N. | [the clock. 
The third ſatell ite of Jupiter was hid by 1 
„„ 
he firſt ſatellite was hid 13 32 35/7 
he ſecond ſatell ite was hid Ii 34 25 
he firſt contact of the limbs of Jupiterf | 
and the Moon 1 13 34 540 
liter wholly hid 2 
he third ſatellite came out from behind 
the dark ſide of the moon 114 7 25 
be firſt ſatellite | 114 12 25 
he ſecond ſatellite F 
he firſt limb of Jupiter came out 14 14 45 
he following limb of Jupiter, or laſt cont. 14 16 15 
he fourth ſatellite emerged. 414 18 49 


Jupiter and his ſatellites no to the northward of the vifible 


ay of the maon's center: This oceultation was. obſerved thro' a 
lleſco F in which the focal length of the object glaſs was 14 


tand z, and of the eye-glaſs two inches and &; and the aper- 
e of the object glaſs was 1 inch and one tenth ; Mr. Pound 


ud perceive no colours on Zupirer”'s limb, either at his immer- 
In or emerſion, when the axis: of the teleſcope was directed to 
m. | N 


1 


a —_ 


Rapper ent An Eclipſe of the Moon obſerved at 
Ie Wanſted, October 30. 1713. 


0 


5 7 


1115 og oo The eclipſe had been for ſome time * 
1) oo The moon's diameter meaſured by a mi-} 
| | crometer was 134 04 
3] 22 25; The chord connecting the horns | 30 28 
4 35 45|The enlightened part of the diameter con- 
tinued to the chord between the horns 19 58 


7 1 


b 

5] 43 240 The inlightened part of the diameter 13 52 
49 50 The ſame repeated 12 02 
L 52 43 The lame repeated. 11 44 
—UüU—⅛—b —jꝗ1——— — — — — 
The 
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830 51[Theinlightened part of the diameter con 
0 tinued to the chord between the horns. 

F of 59 27 The inlightened part of the diameter 

Jol 04 o The ſame repeated Fe 

[ri] 78 34 [The ſame again repeated 

23 45 The chord between the horns 

131 26 3olThe ſame repeated 4 

| 31 16| The ſame again 


Boy thro' the middle of Srhikardus 


| | with the moon's diameter 
I16] 40 45 The inlightened part of the diameter 
The fame produced to the chord betwe 


The edge of the ſhadow paſſed thro! the 
I middle of n 

2 The inlightened 
chord between the horns 
The chord between the horns 
The ſame repeated 


* 


The ſame again 


The ſame again 


3 


The ſame again 


The ſame again 


The ſame again 


I * + | At which time alſo the ſhadow paſſtd] 
[5 37 15|The chord between the horns, agreeing . 

Þ39 
1 5 


= produced to the 
E 


— 


| 


* 


| 


\ 


the horns | 161 
[The ſame repeated 1 F 
The inlightened part of the diameter 13 3 
The ſame : 13 4 


The ſame again repeated. 


2 2 
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At 15h. 39 the eclipſe was ſuppoſed to be ended, and was 
16bly ſo at 17h. 41's but by co arin the | 901 tions 
#f the chords between the horns, it follows, that the tru end 
pf the eclipſe was at 17h 38“ 20% At 1yh 43 the moon's 
Jameter' was 33. 40”. The middle of the eclipſe cannot be 
uppoſed to be very accurately determined by theſe obſcrya- 
ions, which were not ſufficiently diſtant from the time of the 


— 
0 


a 
34 
L 
0 
5 


o eateſt obſcuration; however by compating ſeveral of them 
ether, the middle will be obtained, vis. | | 
By Obſ. 3 compat d with Obſ. 24 at 16 15 21 
By Obf. 4 compa r'd with Obſ. 2 at 1 ip; of 
By Obſ. 5 compar' d with Obſ 19 and 20 at 16 16 00 
By Obf. 6 and 7 compar'd with 16 at 16 15 48 
buy reaſon of the clouds Mr. Pound could not ſee the begin- 
Wing of the eclipſe, nor make ſuch obferyations of the moon's 
:08Wmcrging into the ſhadow, as he did of her emerging out of 


; By Obſ. 11 compar'd with Obſ. 15 the digits eclips'd were 
and 3: The angles were meaſur'd by a micrometer in a 15 
ot teleſcope; Mr. Pound did not conſider how far they were 
nliſtent with each other, having ſet them down here exactly 


they were firſt taken. 5426.01: 

0088 This eclipſe is the more conſiderable, as happening very near 

e moon's Perigenm, and, therefore, of uſe to verify her 

oemaly, as alſo to limit the greateſt diameter of the ſhadow 

be earth, and conſequently, the parallax of the moon: 

is eclipſe may very properly be compar'd with that of the 

of October, 1697, whoſe middle was at 7h. 41 P. M. at 

o, and its quantity the ſame as now: The times by the 

rk were 1)“ 45” ſooner than the apparent time, as was found 

the following obſervations of Cor Leonis and Arcturus, = 
' ich were but juſt diſcernable thro' the clouds, 1 
43 

4 

4) 

46 


Vor. VI. N* 6. Co ns 
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Clock too ow 17 45 


The Lat. of Vanſted is 51%. 34. its Lon. is 87/ in time eil 
wards ſrom the Obſervatory at Greenwsch. 

The account given of this eclipſe by Mr. Derham, who cb. 
ſerv'd it at Upminſter is agrecable to this, as far as clouds waull 


permit him to obſerve. 


An Account of the ſurpriſing Lights ſeen in the Air, on 1 © 
ſixth: of March, 1715-16, with an 0 to explain 1M 
principal Phænomena thereof; by Dr. Halley. Phil. Tru 

N 347.-p. 486. 25 
O Tueſday the 6th of March 1715-16. (the afternoiny 
having been very clear and calm, and ſomewhat warme 

than ordinary) about the time it began to grow dark, that! 

much about 5 a clock, not only in London, but in all parts 0 

England, where the beginning of this ſurpriſing phznomenodMner 

was ſeen, there roſe in the N. E. parts of the heavens, out. 

what ſeemed a dusky cloud, ſcarce 10 Deg. high, and whal 
edges were tinged with a reddiſh yellow, as if the moon bil 
been hid behind it, very long and luminous rays, or fireal 
perpendicular to the horizon, ſome of which ſeemed near)! 

aſcend on the Zenith; preſently after, that reddiſh cloud vi 

ſwiftly propagated along the northern horizon into the N. Vat. 


andi tſtill farther weſterly, and immediately ſent forth its * 
* 
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afrer the fame manner from all parts, now here, now there 
ithout obſerving any certain rule or order, in their 
ing; ſeveral of theſe rays, ſeeming to concur near the 
entb, formed there a Corona, or image, which drew the atten- 
on of all the ſpectators, who, according to their ſeveral concep- 
ons, made very different repreſentations thereof, ſome likened it 
that repreſentation of glory, wherewith our painters ſurround 
In churches the holy name of God ; others to thoſe radiating ſtars, 
vith which the breaſts of the knights, of the moſt noble order 
f the garter are adorned ſeveral others compar'd it to the con- 
re of the great Cupola of St. Pauls Church, diſtinguiſh'd with 
ſtreaks alternately, bright and obſcure, with a ſpace in the mid- 
le, leſs bright than the reſt, reſembling the lanthorn; whilſt o- 
hers, to expreſs as well the motion as figure thereof, would 
ae it to reſemble the flame in an oven, reverberated and row]- 
ng againſt its arch'd roof; and there were ſome that teok it to 
ave a greater reſemblance to that tremulous light, which is caſt 
gainſt a cieling by the beams of the ſyn, reflected from the ſur- 
e of water in a baſon that is ſhaken a little, whoſe reciprocal 
ibrating mot ion is very much imitated : But all agree, that this 
Frum laſted only a few minutes, and ſhew'd itſelf variouſly 
Inged with colours, as yellow, red and aduſky green; nor did it 
cep in the ſame place; for, when firſt it began to appear, it 
as een a little to the northward of the zenith; but gradually 
leclining towards the ſouth, the long ſtriæ of light, which aroſe 
om all parts of the northern ſemi- circle of the horizon, ſeemed 
o meet together, not much above the head of Caſtor and the 
ortbern 720211, and there it ſoon diſappear d. nth; 
After the firſt Imperus of this aſcending vapour was over, th 
ona, above deſcribed, appear'd no more; but ſtill without 
ny order as to time, place or fize, luminous rays like the for- 
er, continued to ariſe perpendicularly, now oftener, and again 
domer, now here, now there, now longer, now ſhorter; nor 
d they proceed as at firſt out of a cloyd, but oftener would 
nerge at once out of the pure ſky, which was at that time more 
an ordinary ſerene and ſtill; nor were they all of the ſame form ; 
lt of them ſeemed to terminate in a 7-50 upwards, like erect 
ines; others, like trancated cones or cylinders, ſo much reſem- 
led the long tails of comets, that at firſt fight they might well 
e taken for ſuch; again, ſome of theſe rays would continue 
ble for ſeveral minutes; when others, and thoſe the much 
rater part, juſt ſhew'd themſelves and died away; ſome ſeemed 
have but little motion, 12 to ſtand fix d, as it were, * 
| mr © oh | | tha 
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the ſtars, whilſt others with a very perceptible tranſlation. myy 
from eaſt to weſt under the pole, contrary to the motion of th 
heavens, by which means they would ſometimes ſeem to ru 
together, and at other times to fly from each other, affording 
thereby a very ſurpriſing fight to the ſpectators. 
+ Aﬀer this fight had continued about an hour and 4, th 
beams began to riſe much fewer in number, and not near 1o high; 
and that diffus d light, which had illuminated the northen 
parts of the hemiſphere, ſeemed gradually to ſubſide, and erty 
on the horizon, formed the reſemblance of a very bright Ch; 
Puſculum: That this was the ſtate ofthis phænomenon at fit, i 
abundant]y confirmed by the unanimous conſent and concuriq 
teſtimony of ſeveral credible perſons; for, by the accouny 


_ receiv'd from almoſt all the extreme parts of the kingdom, then 


was found very little difference in the defcription, from what ap 
ar'd at London and Oxford; unleſs that in the north of E 
* and in Scotland, the light ſeemed ſomewhat ftronger an 
righter. | e | 
3 the Dr. is obliged to relate the obſervations of othen 
where in he is afraid ſeveral very material circumſtances may 
omitted, he himſelf having had no notice of this matter, til 
between nine and ten o'clock, being then at a friend's houſe; hut 
upon the firſt information of the thing, he immediately ran ts 


the windows, which happened to regard the ſouth and fouth-vel 


quarter; and ſoon perceived, that tho the ſky was very cle 
yet it was tinged with any odd kind of light; ſo that the ſmall 
ſtars were ſcarce to be ſeen, and much the ſame as when the 
moon of four days old appears after the twilight; and whilſt ti 
Dr. and his friend regarded the heavens with attention, they pet 
ceived a very thin vapour to paſs before them, which arole pn 
ciſely from the eaſt part of the horizon, aſcending obliquely, i 
as to leave the zenith about 15 or 20 degrees to the northward 
but the ſwiftneſs with which it proceeded was very conliderabl 
ſeeming not inferior to that of lightning, and exhibiting, 45 

aſs d along, a fort of momentaneous nubecula, which diſcover 
itſelf by a very diluted and faint whiteneſs, and no ſooner formed 
but it was gone before the eye could well take it in, leaving nl 
figns behind it; nor was this a ſingle appearance, but for lever 
minutes that they regarded it, . fix or {even times in 4 
minute, the ſame was again and again repeated; theſe undula 
tions of vapour, as it were, regularly ſucceeded each other, and 
as was conjectur'd, at intervals very nearly equal, all of them u 
their aſcent producing a like tranſient aubecula: By this par 
| | Cir 


ul 
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ar they were firſt aſſured, that the vapour they ſaw, whatever 
t were, became conſpicuous by its own proper light, without 
be help of the ſun beams; for, theſe Nubeculæ did not diſcover 
8977 Mk in any other part of their paſſage, but only between 


” de ſouth-eaſt and ſouth, where veg oppolite to the ſun they 
dh ere deepeſt immerſed in the cone of the earth's ſhadow, nor 
ioh Where they viſible either before or after; whereas, the contrary 
lien ut have happened, had they borrowed their light from the 
— They then made all the haſte poſſible to a place where there 
t, UM 2 free proſpect of the northern horizon; being come there, 


x much paſt 10 O clock, they found on the weſtern fide, vis. 
aween the weſt and north-weſt, the repreſentation of a very 
light twilight, contiguous to the horizon, out of which there 
wle very long beams of light, not exactly erect towards the 
"Hex, but ſomewhat declining to the ſouth, which aſcending 
1a quick and undulating motion to a confiderable height, va- 
hed in a little time, whilſt others, tho? at uncertain intervals, 
Woplicd their place; but at the ſame time, thro? all the reſt of 
e northern horizon, vis. from the north-welt to the true eaſt, 
er did not appear any fign of light to ariſe from, or join to 
de horizon; but on the contrary, what appeared to be an exceed- 
oblack and diſmal cloud ſeemed to hang over all that part of 
; yet it was no cloud, but only the ſerene ſky more than ordi- 
ary pure and limpid, fo that the bright ſtars ſhone clearly in it, 
nd particularly the rail of the Swan then very low in the north, 
great blackneſs manifeſtly proceeding from the neighbourhood 
{ the light, which was collected above it; for, the light had 
ow put on a form quite different from all the Dr. has hitherto 
ſcribed, and had faſhioned itſelf into the ſhape of two La- 
ing or ſtreaks, lying in a poſition parallel to the horizon, 
boſe edges were but ill terminated ; they extended themſelves 
om the north by eaſt to the north-eaſt, and were each about a 
as 'zrce broad, the undermoſt about 8 or 9 degrees high, and the 
thier about 4 or 5 degrees over it; theie kept their places for a 
ng time, and made the ſky ſo bright, that the Dr. thinks a 
an m__ eaſily have read ordinary print by the help 
> vera ercot. - | | 
in 48 hilſt they ſtood aſtoniſhed at this ſurpriſing fight, and were 
kvecting what was farther to come, the northern extremity of 
89 upper Lamina gradually bent downwards, and at length 
m ed with the extremity of the other that was under it, ſo as 
tut up on the north-fide an intermediate ſpace, which fill 
| - con- 
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fituation, or very near it; and paſſing ſucceſſively over all the 


_ rarity and tranſparency of the matter of which it conſiſted. 
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continued open to the eaſt; not long after this, in the ſai ; 
cluded ſpace, they ſaw a great — . of ſmall columns — _ 
tiſh ſtreaks appear iuddenly perpendicular to the horizon, 0 
reaching from the one Lamina to the other, which inſtantly di 
appearing were too quick for the eye, ſo that they could nat & 
termine, whether they aroſe from the under or fell from the UPpe 
Lamina; but by their ſudden alterations they made ſuch 2 
appearance, as might well be taken to reſemble the conflict d 
men 1n battle. | 1 | 
And much about the fame time, there began on a ſudden y 
appear, low under the pole and very nearly due north, three 
four lucid area's like clouds, diſcovering themſelves in the Pure 
but very black ſky by their yellowiſh light; theſe, as they bro 
ont at once, ſo after they had continued a few minutes, dif 
peared as quick as if a curtain had been drawn over them ; o 
were they of any determined figure, but both in ſhape and fie 
might properly be compared to imall clouds illuminated by thy 
full moon, but brighter. 95 YL 
Not long after this, there aroſe from above the aforeſaid tw 
Lamine a very large pyramidal figure, reſembling a ſpear 
ſharp at the top, whoſe tides were inclined to each other ma 
angle of about four or five degrees, and which ſeemed to read 
up to the zenith or beyond it; this was carried with an equabl 
and no very flow motion from the N. E. where it aroſe to the 


N. W. where it diſappeared, ſtill keeping in a perpendicula 


{ſtars of the Little Bear, it did not efface the ſmaller ones in the 
tail, which are but of the fifth magnitude, ſuch was the exten 


This fingle beam was ſo far remarkable above all thoſe, th 
for a great while before either preceeded, or followed it, thi 
if its fituation amongſt the circumpolar ſtars had at the ſame i 
Atant been accurately oblerved, for inſtance, at London and Os 
ford, whoſe difference of longitude is well known, we migi 
thereby be enabled to pronounce with ſome certainty, by the d 
verſity of its aſpect, concerning the diſtance and height thereo 
which undoubtedly were very confiderable, tho? hitherto we cat 
no ways determine them ; but as this phanomenon found 4 
thoſe that are ſkilled in the obſervation of the heavens: unpr 
M7; and unacquainted with what was to be expected; 10! 
eft all of them ſurpriſed and aſtoniſhed at the novelty there! 
When therefore, for the future any ſuch thing ſhall happen, 4 


thoſe that are curious in aſtronomical matters are hereby 1 


Nora SoEttrDIL.! j mm 
hed and intreated to {et their clocks to the apparent time, for 
ſtance, at London, by allowing ſo many minutes, as is the dif- 
ence of meridians ;z and then to note at the end of every half 
our preciſely, the exact ſituation of what at that time appears 
markable in the ſky, and particularly, the azimuths of thoſe 
ery tall pyramids ſo eminent above the reſt, and cherefore, likely 
be ſeen fartheſt ; to the intent that by comparing thoſe obſer- 
tions, taken in the ſame moment in diſtant places, the diffe- 
ce of their azimuths may ſerve to determine how far thoſe 
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watching the Dr. aſſured himſelf of one thing, viz. that fl 
Tris like figure did by no means owe its origin to the ſun beams; 
for, about three in the morning, the ſun being in the middle he 
tween the N. and E. this aurora did not follow him, but ende 
in that very point, where he then was; whereas, in the ty 
north, which the ſun had long paſſed, the light remained iy 
changed and in its full luſtre. ; 000 ORE OO 
Hitherto the Dr. has endeavoured to repreſent by words wh 
he ſaw, but being ſenftble how unſuffie ient ſuch a verbal defi 
tion of a thing ſo extraordinary and uncommon may be to my 
readers, he has annexed a figare, exhibiting that particulat yy 
pearance of the two Laminæ, which he ſaw at London bermy 
the hours of 10 and 11; more 3 becauſe he does ay 
find, among the ſeveral accounts he had feen, any one that hy 
taken notice of it: AB Fig. 8. Plate VI. reprefents the un 
Lamina, ſome what broader and brighter than the upper I. 
mina CD; it had near its under edge the Lucida Tyra, a 
below its northern extremity on the left hand Canda Cygnj; mn 
as well above as below theſe, as in the intermediate fpace bet 
them, and indeed all round about that part of the heavens, th 
ſky was ſo unufually dark and black, as if all that light, th 
had ſhewn itſelf before, had been then collected into thoſe tit 
ſtreaks ; only at between the weſt and north-weſt and nf 
where elſe, there aroſe, out of a brightneſs adjoining to the ho 
rizon, conical beams as M, L, N, after the ſame manner 230 
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firſt. _ | 
In the mean time the ſtreak CD at its northern extrem 
bent downwards, and joined with the under ftreak A B at E, a 
included the ſpace DC E AB, which ſtill kept open at the oth 
extremity towards the eaſt; and in the mean time, out of f 
very clear ſky, ſome luminous fpots, fituated and figured a 
G, G, G, G, preſented themſelves to the- eye, in colour mi 
like the Laminæ; theſe did not appear all together, but can 
ſucceſſively, yet ſo as that two or three of them were ſeen it 
time; and as their coming ſo their ilfe we inftant 
neous ; likewiſe at the ſame time the ſeveral little white colun 
= repreſented by E, E, E, F, poſſeſſed that part of the ſpace be 
=_ tween the two ſtreaks next to E, and by their ſudden and * 
43 irregular motion, and the vaniſhing of fome, whilſt others att 
ſame time emerged, gave occafion to the notion of thoſe i 
fancied battles fought in the air; laſtly, from about the mic 
of CD, there ſuddenly aroſe a cone or obeliſk of a pale whit 
light, as H, larger than any hitherto ſeen ; which, 1019 N 
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to weſt with a motion ſufficiently regular, was carried to K 
the north-weſt, and there - : In order to ſhew by 
fame figure the appearance of the laſt hours after midnight, 
js to be obſerved, that the light at Q is repreſented much 
r than what appeared in the weſt about 10 o'clock, ſo as to 
hibit that other truly; in this caſe the point Q muſt by the 
agination be {ſuppoſed transferred to the interſection of the ho- 
on and meridian under the pole; the ſcheme indeed could by 
means be contrived to anſwer the ſurpriſing variety this phæno- 
non afforded ; ſince even the eye of no one fingle obſerver 
xs ſufficient to follow it in the ſuddenbeſs and frequency of its 
terations, = 
Thus far the Dr. has attempted to deſcribe what was ſeen, not 
ing able to ſay any thing more of the firſt and moſt ſurpriſing 
n thereof, which however frightful and amazing it might ſeem 
the vulgar beholder, would have been to him a moſt agree- 
Ne and wiſhed for fight : The like is not recorded in the Eng- 
þ annals fince the year 1574, in the reign of queen Elizabeth; 
n, as we are told by Camden and Stow, eye-witnefles of ſuffi- 
nt credit, much the ſame. ſurpriſing phænomena were ſeen, 
Ith almoſt all the ſame circumſtances as the preſent, for two 
phts ſucceſſively, viz, on the 14. and 15. of November of that 
ar, | 

Nor, indeed, was this ſo rare a fight, as it has been ſince; for, 
: find in a book, entitled a deſcription of meteors, reprinted . 
London in 16 54, whoſe author writes himſelf V. F. D. D. 
it the ſame thing, which he there calls burning ſpears, was 
n at London on Fanuary 30. i560. and again, by the teſti- 
oy of Foꝛv, on the 7. of October 1564. And from foreign 
thors we learn that in 1575 the ſame was twice repeated in 
rabant, vis. on the 13. of February and 28. of September; 
d ſeen and deſcribed by Cornelius Gemma, profeſſor of medi- 
ſe in the univerſity of Louvain; who, in a tract on the prodi- 
es of thoſe times; after ſeveral ill-bod ing prognoſtics, very 
perly deſcribes the Cupola and Corona, that he ſaw in the 
beſna, as he calls it, of February, in the following manner; 
a little after, ſays he, ſpear and new flames ariſing, the ſky 
emed to be all on a flame, from the north quite up to the 
zenith; and at laſt, the face of the ſky was, for a whole hour 
togther, changed into the uncommon form of a dice-box, the 
blue and white changing alternately, with no leſs ſwifineſs and 
*tiginous motian than the ſun beams do, when reflected from 
« mirror” Here it is [pretty remarkable, that all theſe four 
Vor. VI. 6 Dd: A 
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appearances, already mentioned, fell exactly upon the ſame 2 
of the moon, viz. about two days after the change. 
As to the other of Seprember in the ſame year 1575, Genn 
writes thus ; the form of the Chaſma, of the 28. of Sprengel ear 
following, immediately after ſun-ſet, was indeed, leſs dead on 
but {till more confuſed and various; for, in it, were ſeen a g 
many bright arches, out of which gradually iſſued ſper 
cities with towers and men in battle array; after that, thy 
* were excurſions of rays every way, waves of clouds and ht 
* tles; they mutually purſued and fled, wheeling round in a fy 
priſing manner,” From hence it is manifeſt, that this phy 
menen appeared in our neighbourhood three ſeveral times, ¶ ere 
that with confiderable intervals, within the compaſs of one ye 
tho' our Engliſh hiftorians have not recorded the two latter; y 
did Gemma ice that of November 1574, as it is moſt likely, iſt 
reaſon of clouds: After this in 1580 we have the authority, 
Michael Mæſtlin in lib. de Cometa 1 580. (himſelf a good af 
nomer, and ſtill more famous for having been the great Kent 
tutor in the ſciences) that at Baknang in the country of Minu 
berg in Germany, theſe Chaſmata, as he likewiſe calls the 
were ſeen by himſelf no leſs than ſeven times within the ſpace 
a twelve month; the firſt of theſe, and the moſt conſiderable, u 
pened on the very ſame day of the month with the preſent, y 
on Sunday the 6. of March, and was attended with much tl 
{ame circumſtances ; and again the ſame things were ſeen Mp" | 
very extraqrdinary manner on the 9. of April and 10, of & 
tember following; but in a leſs degree, on the 6. of April,: 
of September, 25. of December and 16. of February 130 
the laſt of which, and that of the 21. of September muſt ne 
have been more conſiderable than they then appeared, becai 
the moon, being near the full, neceſſarily elfacrd all the fa eo. 
lights: However, of all theſe no one is mentioned in our ann 
to have been ſeen in England, nor in any ot her place that i 
Dr. could find. | = 
The next was that of 162 1. on the 2. of Seprember O. S. f. 
all over France, and well deſcribed by Gaſſendus in his phyli 
who calls it Aurora borealis; this, tho' little inferior to wil 
the Dr. ſaw, and appearing to the northward both of Rouen al 
Paris, is no where taid to have been obſerved in England, 0 
which the light ſeemed to lie: Another was ſeen all over 6. 
many in 1523, thus deſcribed by Kepler; © on 2, of Noven|ſ* 
1623 a glowing ball was ſeen generally all over Germany ; 
* Auſiria it was allo faid to give a peal like thunder; _— 
| 
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| ſuppoſe to be falſe, the deſcriptions, that are extant, con 
firming no ſuch thing.” And ſince that time for upwards of 80 
ears, we have no accounts of any ſuch fight either at home or 
om abroad; the firſt we find, was one of ſmall continuance, 
«n in Ireland by Mr. Neve on the 16. of November 1107, Vide 
Phil. Tranſ. N“ 320. And in the Miſcellanea Berolinenſia, 
ubliſhed in 17 10, we learn, that in the ſame year 1707, both 
the 24. of January and 18. of February, O. S. ſomethin 
this kind was ſeen by M. Olaus Romer at Copenhagen; — 
gain on the 23. of February, the fame aſtronomer obſerved 
here ſuch another appearance, but much more confiderable, of 
dich notwithſtanding he only ſaw the beginning, by reaſon of 
erpoſing clouds: But the fame was ſeen that night by M. Got- 
red Kirch at Berlin, upwards of 200 miles from Copenhagen, 
nd laſted there till paſt 10 o'clock at night: To theſe add ano- 
er ſmall one of ſhort duration, ſeen near London, a little before 
night between the 9. and 10. of Auguſt 1708, by the biſhop 
f Hereford, and communicated to the Royal Society; ſo that, 
kems, in little more than 18 months this ſort of light has 
en {een in the ſky, no leſs than five times in 1707, and 1708. 
Hence we may reaſonably conclude, that the air or earth, or 
th are fometimes, tho but ſeldom and at great intervals, diſ- 
ved to produce this phenomenon ; for, tho' it be probable, 
t many times, when it happens, it may not be obſerved, as 
ling out in the day time, or in cloudy weather, or bright 
con-ſhine ; yet that it ſhould, be ſo very often ſeen at ſome- 
mes and fo feldom at others, is what cannot well be accounted 
r that way: The material cauſe of theſe appearances may 
obably be the vapour of water exceedingly rarified by ſubter- 
meous fire, and tinged with ſulphureous fteams ; which vapour 
now generally taken by our naturaliſts to be the cauſe of earth- 
ukes, and as earthquakes happen with great uncertainty, and 
ire been ſometimes Heruche in places, where for ſeveral years 
th before and after they have not been felt; ſo in like manner 
ele appearances, we are now accounting for, may be ſuppoſed 
oduced by the eruption of the pent vapour thro' the pores of 
de earth, when it is not in a ſufficient quantity, nor ſudden 
ugh to ſhake its ſurface, or to open itſelf a paſſage by rend- 
git; and as theſe vapours are ſuddenly produced by the fall of 
ater upon the nitro 3 fires under ground, they might 
al be ſuppoſed to acquire from thence a tincture, which might 
boſe them to ſhine in the night, and a tendency contrary to 
itof gravity; as we find the vapours of gun pouder, when 
| 6 23 heated 
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heated in Vacuo, ſhine in the dark, and aſcend to the top of tl 
receiver, tho exhauſted. _ 5 55 
Nor ſhould the Dr. ſeek for any other cauſe than this, if i 
ſome of theſe inſtances, and particularly in this whereof he ti 
the appearance had not been ſeen over a much greater part of jy 
earth's ſurface than can be thus accounted for; it having hey 
viſible in this laſt from the weſt fide of [reland to the —_ F 
Ruſſia and Poland on the eaſt, extending over at leaſt 30 > 
grees of longitude and in latitude from about 50 degrees on 
almoſt all the north of Europe; and in all places exhibiting a 
the ſame time the ſame ſurpriſing circumſtances, as — 
the public News: Now this is a ſpace much too wide to 
ſhaken at any one time by the greateſt earthquakes, or to be: 
fected by the perſpiration of that vapour, which being confine 
and wanting vent, might have occaſioned an earthquake; nor cx 
we this way account for that remarkable particular, attend 
theſe lights, of their being always ſeen on the northſide of th 
horizon, and never to the ſouth. ANT 
Wherefore, laying aſide all hopes of being able to exphi 
theſe things by the ordinary vapours or exhalations of the ear| 
or waters, we are forced to have recourſe to other ſorts of eff 
via of a much more ſubtile nature, and which perhaps, m 
ſeem more adapted to bring about thoſe ſurpriſingly quick nt 
tions we have ſeen ; ſuch are the magnetic effluvia, whoſe au 
freely permeate the pores of the moſt ſolid bodies, meeting wi 
ao obſtacle from the interpoſition of glaſs or marble or even gil 
itſelf ; ſome of theſe do, by a perpetual eMlux, ariſe from | 
arts near the poles of the magnet, whilſt others of the lik 
Find of atoms, but with a contrary tendency, enter in at ti 
Jame parts of the ſtone, thro' which they freely paſs, and by 
Kind of circulation ſurround it on all fides, as with an atm 
phere, to the diſtance of ſome diameters of the body: I 
thing Des Cartes has endeavoured to explain in Princip. Pl 
Fo. lib. 4. by the hypotheſis of the circulation of certain ſki 
like or ſtriate particles, adapted to the pores they are to enter. 
But without enquiring how ſufficient the Carteſian hypothe 
may be for anſwering the ſeveral phænomena of the magnet, at 
that the fact may be the better comprehended, the Dr. exhibi 
the manner of the circulation of the atoms, concerned therein, 
they are expoſed to view, by placing the poles of a Terre 
{ſpherical magnet on a plane, as the globe on the horizon of 
right ſphere ; then ſtrewing fine ſteel duſt or filings very thin 
the plane all round it; the particles of ſteel, upon a canin 
gent 


erſormed; thus let A BCD Fig. 9 be a Terrella, and its poles 
the ſouth, and B the north; and by doing as Kan d, it 
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ear the magnet's equator, very few if any of theſe particles do 
impinge, and thoſe very obliquely. ' . 


Now, by ſeveral, and thoſe very evident arguments, it ap- 
ears, that our globe of earth is no other than one large mag- 
pet, or rather two magnets, the one including the other, as the 
ell includes the kernel (for, ſo and not otherwiſe we may 
xplain the changes of the variation of the magnetic needle) but 
to our preſent purpoſe the reſult is the ſame: It ſuffices, that 
e may ſuppoſe the ſame ſort of circulation of ſuch an exceeding 
ine matter to be perpetually performed in the carth, as we 
ſerve in the Terrella ; which ſubtile matter freely pervading 


northern pole, and with the like force, its direction being ſtill 
more and more oblique, as the diſtance from the poles ts 
greater; further the Dr, ſuppoſes, that this ſubtile matter, no 
otherways diſcovering itſelf but by its effects on the magnetic 
needle, entirely imperceptible, and at other times invifible, 
my now and then by the. concourſe of ſeveral cauſes, very 


producing a ſmall degree of light, perhaps from the greater 
denſity of the matter, or the greater velocity of its motion; 
after the ſame manner, as e tee the effluvia of electrical 
bodies by a ſtrong and quick friction emit light in the dark, to 
Which fort of light this ſcems to have a great affinity. 1 

18 


the pores of the earth, and entering into its ſouthern pole, may 
pals out again into the æther at the ſame diſtance from the 


rarely coincident, and to us hitherto unknown, be capable of 
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cauſe for ſeveral ſtrange appearances, and thoſe the moſt digi 


rarely ſeen any where elſe but in the north, and never, that ys 


are farther from its poles. | | 


thoſe beams ariſing very high out of the circumjacent regions 
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This being allow'd, the Dr. thinks we may teadily ag 


cult to be otherwiſe accounted for; as why theſe lights wi 


hear of, near the equator ; as alſo why they are more 
quently ſeen in T[celand and Groenland than in Norway, thy 
nearer the pole; for, the magnetic poles, in this age, ate 4 
the weſtward of our meridian, and more ſo of that of NM 
and not far from Groonla nd, as appears by the variation of ih 
75 obſerv'd in 1916, full 12 degrees at London to th 
Welt. 5 Fx, 4 , =P 14 2A +4 i 17s 
The erect poſition of the luminous beams or Sig, ſo oft 
repeated that night, was occafion'd by the rifing of the vapoiſ 
or lucid matter, nearly perpendicular to the earth's ſurface; 
for, any line, erected perpendicularly on the furface of th 
globe, will appear erect to the horizon of an eye,” placed a 
where in the ſame: ſpherical ſuperficies, as Euclid demon 
ſtrates in a plane, that any line, at right angles to it, will 4 
pear perpendicular to that plane from any point thereof; thi 
it ſhould be ſo in the ſphere is a curious propoſition, not 90 
obvious, but demonſtrated from Prop. 5. lib. 1. Tyheudaſl 
hr. for, by it all lines ere on the ſurface paſs thro thi 
center, where meeting with thoſe from the eye, they form thi 
planes of vertical circles thereto; and by the converſe here 
it is evident, that this luminous matter aroſe nearly perpend: 
cular to the earth's ſurface, becauſe it appeared in this eteb 
Poſition ; and whereas in this appearance (and perhaps in il 
others of the kind) thoſe beams which aroſe near the caſt aul 
weſt, as L, M, N, were fartheſt from the perpendicular, i 
clining on both ſides towards the ſouth, whilſt thoſe ih the 
north were directly upright; the cauſe thereof may well b 
explained by the obliquity of the magnetic curves, forming 
ſtill qbtuſer angles with the meridians of the Terrella, as the) 


Hence alſo it is manifeſt, how that ſurpriſing Corona, that 
was ſeen to the ſouthward of the Vertex, in the beginning 
the night, and ſo very remarkable for its tremulous and vibtat. 
ing light, was produced; to wit, by the concourſe of ſeveral 


and meeting near the zenith, the efluvia, of which they con 
filted, mixing and interfering with each other, and thereby 
producing a much ſtronger, but uncertain wavering light: And 


ſince all accounts agree, that this Corona was tinge with vi: 
| | | | r10u8 


ng colours; it is more than robable, that theſe vapours 
ere carried up to ſuch a height, as to .emerge out of the 
\dow of the earth, and to be illuminated by the direct 


| Corona was ſeen colour d, and much brighter than what 
peared afterwards in ſome places, where the fight thereof 
15 repeated more than once, after the ſun was gone down 
ch lower under the horizon: Hence it. will alſo be under- 
ood, that this Corona was not one and the ſame in all places, 
at different in every different horizon; exactly after the ſame 
aner, as the rainbow, ſeen in the ſame cloud, is not the ſame 
, but different to every different eye. 

Nor is it to be doubted, but the pyramidal figure of theſe aſ- 
ding beams is optical; fince, according to all likelyhood, 
hey have parallel fides, or rather are tapering the other way; 
ut by the rules of perſpective, their fides ſhould converge to a 
xint, as we ſee in paintings the parallel borders of ſtrait walks, 


enter; wherefore, theſe rays which aroſe higheſt above the 
arth, and were neareſt to the eye, ſeemed to terminate in cul; 

uficiently acute, and for that reaſon have been ſuppoſed by t 

ulgar to repreſent ſpears; others again ſeen from afar, and per- 
aps not rifing ſo high, as the former, would terminate, as if cut 
f with planes parallel to the horizon, like truncated cones or 
jlinders; and theſe have been taken to look like the Hhattlements 
nd 7o2wer's on the walls of cities, fortified after the ancient man- 


mrexity of the earth, would only ſhew their pointed tops, a 
Kcauſe of their ſhortneſs, have been called ſwords. | 

Next the motion of theſe beams furniſhes us with a new, and, 
$1t ſeems to the Dr. a moſt evident argument to prove the diur- 
al rotation of the earth (tho? that be a matter, which at preſent 
$ generally taken by the learned to be paſt diſpute) for, thoſe 
rams, which roſe up to a point, and did not preſently diſappear, 


wpelt and talleſt of them, as being the neareſt, being ſwiſteſt, 
nd the more remote and ſhorter beams, being ſlower ; by which 
ans the one overtaking the other, they would ſometimes ſeem 


«ch other ; but this motion was only optical, and occafioned by 


the 
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eams of the ſun; whence it might come to paſs, that this 


d all other lines, parallel to the axis of viſion, meet as in a 


er; whilſt others ſtill farther off, by reaſon of their great diſ- 
ne, a great part of them being intercepted by the — 


ut continued for ſome time, had moſt of them a ſenſible mo- 
ion from eaſt to weſt, contrary. to that of the heavens; the 


o meet and joſtle; and at other times to ſeparate and fly from 


r eye of the ſpectator being carried away with the earth into 
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which border on the meridian, much ſwifter than thoſe ſtan 
vhich are more diſtant therefrom; ſo theſe luminous rays woulf 


chuſes to call them Zamine, becauſe, undoubtedly, tho' they 


odd appearance; thoſe on the right ſeeming ſometimes to drix 


any other kinds of effluvia of terreſtrial matter, which mi 
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the eaſt ; whilſt the exceeding rare vapour of which thoſe beam 
conſiſted, beipg, as the Dr. takes it, raiſed far above the atm 
phere, was either entirely left behind, or elſe followed with but 
part of its velocity, and therefore could not but ſeem to receds 
and move the contrary way; and after the ſame manner as the 
ſtars, that are near the zenith, paſs over thoſe vertical circly 


ſeem to recede faſter from eaſt to weſt, as their baſes were neam 
the eye of the ſpectator, and e contra, ſlower as they were far 
ther off. Te: . | LL Ef 3 
Nor are we to think it ſtrange, if after ſo great a quantity d 
luminous vapour had been carried up into the Æther out of the 
pores of the earth, the cauſe of its efferveſcence at length abat 
ing, or perhaps the matter thereof being conſumed, theſe effi 
via ſhould at length ſubſide, and form thoſe two bright Zamin 
deſcribed above, and whoſe edges, being turned to us, could 
emit ſo much light, that one could read by them: The hr 


were but thin, they ſpread horizontally over a large tract of the 
earth's ſurface ; and whilſt this luminous matter dropped dom 
from the upper to the under plate, the ſeveral little white @ 
lumns, only viſible for the moment of their fall, were formed be 
tween them by its deſcent ; theſe, by the ſwiftneſs with whid 
they vaniſhed, and by reaſon of their great numbers, ſhewiy 
themſelves and diſappearing without any order, exhibited a v 


and puſh thoſe on the left, and vice verſd. 

Theſe are the principal phænomena, of whoſe cauſes the Dr 
would with more certainty have given his thoughts, had he ſe 
the whole from the beginning to end, and have added his on 
remarks to the relations of others, eſpecially, if he could by an 
means have come at the diſtances thereof: If it ſhall be thought 
an odd ſuppoſition to aſſume the efluvia of the magnetic matte 
for this purpoſe, which in certain caſes may themſelves becom 
luminous, or rather ſometimes carry with them out of the bowel 
of the earth a ſort of atoms, proper to produce light in tht 
Ether; the anſwer is, that we are not hitherto acquainted wit 


ſerve the purpoſe; than the magnetic atoms, and thoſe of watt 
highly rarified into vapour; nor do we find any thing like it 
the celeſtial bodies, unleſs we except the efluvia projected fron 
the bodies of comets to a vaſt height, and which ſeem by d 

| 1 centriſit 
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mrifuza to fly with an incredible ſwiftneſs from the centers both = 
# the fun and comet, and to go off into tails of a ſcarce con- 
eirable length: What may be. the conſtitution of thele cometi- 
al vapours, we the inhabitants of the earth can know but little 
f only that. they are evidently excited by the heat of the fun; 
hereas this meteor, if it may be ſo called, is ſeldom ſeen but 
n the polar regions of the world, and that moſt commonly in 
he winter months; but whatever may be the cauſe thereof, if 
his be not, the Dr. has followed the old axiom of the ſchools ; 
ti, entia non efſe remere nec abſque neceſſitate multiplicanda. 
Laſtly, on this occaſion, the Dr. mentions what, near 25 years 
fore, he had publiſhed in Phil. Tranſ. No 195; vis. that 
poſing the earth to be concave, with a leſſer globe included 
bin it, in order to make that inner globe capable of being in- 
abited, there might, not improbably, be contained {ome lumi- 
ous medium between the globes, ſo as to make a perpetual day 
ebw: That very large tracts of the Atherial ſpace are pol- 
ſed by ſuch a ſhining medium is evident from the inſtances 
hen in the firſt paper of this Tranſaction; and if ſuch a me- 
ſium ſhould be thus inc loſed with the earth, what ſhould hinder 
but we may be allowed to ſuppoſe, that ſome parts of this lucid 
ubſtance may, on very extraordinary occaſions, tranſude thro? 
Ind penetrate the Cortex or ſhell of our earth, and being got 
ve, may afford the matter of which this meteor conſiſts : This 
ems to be favoured” by one conſiderable circumſtance ; vi. that 
he earth, becauſe of its diurnal rotation, being neceſſarily of the 
ure of a flat ſpheroid, the thickneſs of the Cortex, in the po- 
r parts of the globe, is conſiderably leſs than towards the 
quator, and therefore, more likely to give pailige to theſe va- 
urs; whence a reaſon may be aſſigned, theſe lights are 
ways ſeen in the north: But the Dr. would lay no more ſtreſs 
pon this conceit than it will bear. 3 
lt having been obſerved, that, in 1575, and 1580, wherein 
is appearance was frequent, it was ſeen. not far from the times 
the two equinoxes, the Dr. thinks it may be worth while for 
te curious to beſtow ſome attention on the heavens in Seprember 
nd Offober, 1916 ; and, in caſe it ſhould again happen, to en- 
evour to obſerve, by the method the Dr. has here 1a1d down, 
bat may determine, with ſome degree of exaQne's, the d'itance 
nd height thereof, without which we can ſcarcely come to any 
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! ance, on March 31, and April 1 and 2, 1717. Phil. Tn 


lh ol March, 1715-16, as could be gather'd from the fene 


_ © eaſt of us, not far diſtant from our zenith, which afterwari 


vas ſeen in the firſt; from whence ſprung out ſeyeral b 


* 


J 


An Account of the Phenomenon of March 6tÞ, 1716, a 
Was ſeen on the Ocean, near the coaſt of Spain; tqgetier 
with an Account of the return of the ſame ſort of appuy. 


Ne 348. p. 430. | | | 
I N the preceeding ZTranſaction, there is given as good an 4 
count of the ſurprifing meteor, ſeen in the heavens, on the 


accounts of very diſtant ſpectators; and fince that time al} 
that could be added thereto, is, that, at Paris, the light wa 
inconfiderable, as not to be regarded; but by a letter dat 
April 19th, 1116, from on board a ſhip in Nevis road.j 
America, there is the following account; On the 6th of Max 
at 9 oclock in the evening, we being then in the Lat, 6 
* 45* 36 (off the N. W. coalt of Spain) a clear cloud appeat' 


< darted itſelf forth into a number of rays of light every wy 
© like the tail of a comet, and of ſuch a great length, to reac 
within a ſhort way of the horizon; there likewiſe . 
© body of light N. N. E. of us, which continued almoſt 
* clear as day, till after 12 o'clock; it appeared at a good d 
© tance from us, and it darkened on a ſudden. Hence it woul 
ſeem, thät the vapour, which caus'd this appearance, arol 
indifferently out of the ocean, and the land; by which v 
may conclude its great ſubtility, fince it could permeate 
great a quantity of water, and ſtill retain its velocity; whit 
is a circumſtance deſerying the farther confideration of th 
curious. | 3 
But ſince this, moſt of the ſame phenomena have been ri" 
peated three ſeveral nights ſucceſſively; viz. on the laſt . 
March, and the firſt and ſecond of April: The beſt and ful 
leſt account of the two firſt is given by Dr. Taylor in a lette 
dated April 2, from 3 near Oundle in Northampii 
Hire, who thus deſcribes them; On Saturday night faſt, an 
* laſt night, I ſaw appearances of the ſame kind, with thoſe 0 
* March 6, but not to be compared with them for extent an 
* ſtrength ; they both began ſoon after ſun ſet, and continue 
* till after 12, but how much longer I cannot tell; they we! 
© both about roor 15 degrees to the weſtward of the north, an 
© took up about 80 degrees of the horizon; and the Auri/ 
* roſe about 30 degrees high, with a dark bottom, like whi 
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' of light, which immediately ran into ſtreams, aſcending 
about 30, or at leaſt 40 degrees high; there was no flaſhing 


© of the fame kind with what we ſaw at London; indeed in that 
 ]aſt night, there was one phænomenon like the flaſhing light; 
for, a 1 of light about 15 or 20 degrees long, and paral- 
{el to the horizon, roſe till it came about fix degrees above 
the black baſis, and then ſent up two ſtrong ſtreams of light 


other, and diſappear'd'. | = 
At London the firſt night, March zr, it did not begin to 
adiate, till towards midnight, and was ſcen but by few curious 
Wpcrſons ; the beams not riſing very high, and ſcarce appearing 
er the houſes, were taken little notice of; but, by the relation 
of theſe that ſaw it, it was much more confiderable than the 
ext night after Eaſter-day; for it then emitted but few, and 
thoſe very ſhort beams, moſtly terminating in a ſharp point, 
nd preſently diſappearing ; only that beginning to ſtream as 
don as it became dusky, it was very obſervable that 
hoſe rays which aroſe out of the weſt end of the luminous 
uch, next the ſun, were enlightened by its beams, and ſhew'd 
hemſelves much brighter than thoſe; which ſprung up under 
he pole, or to the eaſtward thereof; and after 9 o'clock, till 
udnight, there aroſe no more beams; and the luminous arch 
"th its black baſis ſettled down very low in the northern 
horizon. q | 7 
Theſe ſame two nights, by the obſervation of Mr. Zinger, 
be like appearance was ſcen at Dublin, about the hours of 
jor 10; at which time, in the former night, it was near as 
iht as in a moon-light night: And from France we had an 
$ccount, that on both thoſe nights, the ſame was ſeen at Paris, 
ith much the ſame circumſtances as at Dublin; fo that it 
eems, this meteor, tho' no ways comparable to that of the 
th of March, was ſeen at no leſs than 150 leagues diſtance, 
nd probably much farther. 8 Tho 
The following night, April 2, when it began to be dark, a 
W'ninous arch appear'd in the north, with a very narrow black 


inne! tom under it, very low and depreſs'd to the horizon; nor 
W ſeen at or about London to project any pointed rays as 
b, a \ former : But what was moſt remarkable that evening was, 
Aura et was ſeen at London by Mr. Foulks about 9 that night ; he 
, wh g in the open air at that time, ſaw in an inſtant a bright 


Jof very white light appear in the eaſt, out of the * 
| 3 | n 


b> of 


„or waving light, but, in all other reſpects, theſe lights were 


about 40 degrees high, which at top daſh'd againſt each 
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Then very ſerene and calm; it very much reſembled the tzil o 
a comet, and was about 20 degrees inclined from the perpen⸗ 
dicular to the right, beginning about of Bayer in the Corong 
borea, and terminating abour the fours, call'd by fone 
Cor Carol: ; this, after appearing but for a very ſhort ting, 
diſappear'd at once, as in a moment, when on a ſudden \{yc 
another beam was inſtantly produced, not exaëtly in the fam 
Place, but in the ſame ſituation; its lower end, being abou 
20 degrees high, was terminaied exactly between à and i 
the right hand and arm of Hercules, and the middle of it paſy{ 
over o and p in the girdle of Bootes, and thence proceed 
weſtwards, leaving Cor Carols four or five degrees to. th 
northward; after it had continued in this poſition near 1 
minutes immoveable among the ſtars, it began to move {louh 
towards the north; and the lower end paſſing over the norther 
edge of the Crown, and the ray itſelf over Cor Carols, it grey 
fainter and vaniſh'd, continuing in all about 20 minutes; th 
latter, with ſome interruptions, extended between Caſtor an 
Pollux very far in'o the weſt; and about that time the ſane 
or ſuch another beam was ſeen at St. 4/aph by Dr. Stanley, 


Some of Sir WWaac Newton's Experiments of Light 4 
Colours, repeated before the Royal Society; by Mr. Dl 
guliers. Phil. Tranſ. N' 348. p. 433. 

* E manner of ſeparating the primitive colours of ligi 
to ſuch a degree, that if any one of the ſeparated Jipht 

be taken apart, its colour ſhall be found unchangeable, v 

not publiſh'd before Sir Vaac Newton's Optics came abroal 

for want of knowing how this was to be done, ſome gentlemet 
of the Engliſh College of Liege, and M. Mariotte in Fran 
and ſome others, took thoſe for primitive colours, whic 
are made by immitting a beam of the ſun's light into 
dark room thro' a ſmall round hole, and refracting the bea 
by a triangular priſm of glaſs placed at the hole; and by tryi 
the experiment in this manner, they found, that the colou 
thus made, were capable of change, and thereupon gave © 
that the experiment did not ſucceed : And the Editor of 

Acta Erudir. for October 1713, p. 447, defir'd, that ; 

T/aac Newton would remove this ditficulry "Sy The objectio 

«* ſays the editor, made by learned men both in France i 

* England againſt the theory of colours, were happily anſwef 

by the ſagacious Mr. Newron, as is abundantly evident fio 


the Philoſophical Tranſactions, N“ 84, 83, 88, 96, 
«+ | 3 IP | 1! 
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121, 123, 12853 whence many do wiſh, he would pleaſe to 
ive his ſentiments on the difficulty ſtarted againſt: that the- 


ory by the late ingenious M. Mariotte (who was both an 
;ndefatigable and ſucceſsful inquirer into nature) in his 


treatiſe of colours, p. 20 & ſeq. Atithe diſtance of about 
or zo feet, he receiv'd on a paper, a ray admitted thro? a 
ſmall hole into a dark room, and / tranſmitted thro' a trian- 
oular priſm ; then he receiv'd with another ale in a2 
jery oblique poſition the violet colour, poſſeſſing a ſpace 
upwards of three lines, and trajected thro' a ſlit of two 
lines; upon which, he obſerv'd that ſome part of it was 
changed into a red and yellow colour; and in like manner 
he found, that a part of the red light was changed into a 
blue and violet colour; but upon admitting this tranſmuta- 
tion, it is manifeſt, from the Acta Erudit. for 1706 p. 60 
& ſeq. that Sir Jaac Newton's theory falls to the ground: 
N. Mariottę took the diſtance of 30 feet, leſt any ſhould 
object, that by taking a leſs diſtance, the heterogeneous rays 
had not been perfectly ſeparated ; but to me M. Mario!te's 
experiment would ſeem decifive, had the entire blue light 
been changed into another. Thus far the Editor of the 
e Erudit. 4 — 
In anſwer to which, it is to be obſerv'd, that the red and 
e jellow, which came out of the violet, and the blue and 
e nolet, which came out of the red, might proceed from the 
y bright light of the sky, next encompaſling the ſun; and 
a ſeveral ſorts of rays, which come from ſeveral parts of the 
Ins body, are intermix'd in all parts of the colour'd Spectrum, 
aich falls upon a paper at any diſtance from the priſm; in 
i manner of trial, fr making the experiment ſucceed, the 
pit of the bright clouds, immediately ſurrounding the ſun, 
ould be intercepted by an opaque ſkreen, placed in the 
en air without, at the diſtance of 10 or 20 feet from the 
le, thro? which the ſun ſhines into the dark room; and in 
cikreen there ſhould be a ſmall hole, for the ſun to ſhine 
0; the hole may be either round or oblong, and not above 
7, of an inch broad; fo that the ſkreen may intercept not 
the bright light of the clouds, next encompaſling the ſun's 
dy, but alſo the greateſt part of the ſun's light; for 
ireby the colours will become leſs mixed; the beam 
icht which paſſes thro' this hole muſt afterwards paſs 
o the other hole into the dark hole, and the priſm muſt be 
Kd parallel to the oblong hole in the ſkreen, and the re- 
FE en. | fracting 


the ribbon as the window was before it, the diſtance from wt 
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fracting angle thereof be 60 degrees, or upwards : [q | 
manner the experiment may be tried with ſucceſs ; but the of 
will be lefs troubleſome, if made in ſuch a manner, ag 13 
ſcribed in Prop. 4. lib. 1. of Sir 1/aac Newton's optics, 
Sir Jaac Newton, therefore, upon reading what has | 
cited out of the Acta Erudit. deſired Mr. Deſagwliers to 
the experiment, in the manner deſcribed in the ſaid Ppyp, 
he tried it accordingly with fucceſs before ſeveral of the N 
Society, and afterwards before M. Monmart and others of 
Royal Academy of Sciences : How this and other concomit 
experiments were tried, and how they ſucceeded, 1s deſcribed 
Blows, | 5 8 | 
Experiment I. Having ſewed together end-wiſe two pier 
ribbon, four inches long each, the one blue and the * 
whoſe common breadth was 5 of an inch; Mr, Deſagul 
cauſed it to be held in ſuch a manner, that the light which 
from the clouds thro' the window was fo reflected, that the a 
made by the rays of light, which came in at the middle of 
window, with the plane of the ribbon produced, was equi 
the angle made by a line drawn from the ribbon to his eye 
the ſaid plane of the ribbon ; his eye was placed as far bh 


to him was about 12 feet; then looking thro' a priſm at thet 
bon, it appeared broken aſunder, where the blue and ted! 
were joined; if the priſm was held with the refracting ar 
downwards (or laid with one of its planes flat upon the noſe) 
blue half of the ribbon appeared to be carried down lower t 
the red as at B, R, Fig. 1. Plate VII. but if the refraRing a 
of the priſm was turned upwards (as when the priſm has one 
its planes laid flat to the forehead) then the blue half of 
ribbon was lifted up, as at g, p. 
The —_ was of white glaſs, having every angle of 60 
grees; but when, inſtead of it, one of a greeniſh ſort of g 
ſuch as object glaſſes of teleſcopes are made of, was uſed, hat 
the refracting angle thro* which Mr. Deſaguliors looked thre 
about 48 degrees, the ſame phænomenon was more diſtind, 
laſs having no veins, but the red and blue were nearer to a 
ine; in ſuch a manner that if A repreſent the ribbon ſeen t 
the firſt priſm, B will repreſent the ribbon ſeen thro” the ſec 
priſm Fig. 2. if the refracting angle of the laſt priſm had 
as great as that of the firſt, the light being tranſmitted thro 
great a body of greeniſh glaſs, the phænomenon would not 
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lucceeded fo well. 
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The blue ribbon being ſomewhat too pale, and the red a little 
l; he repeated the experiment with a ſkeen of blue, and one 
ed worſted, joined together in the middle, as the ribbons 

before ; and the colours of both being very intenſe, the ex- 
iment ſucceeded better with both priſms : All that were pre- 


fcumſtance anſwered to the account given in Prop. 1. Theor. 1. 
ok 1. of Sir Jaac Newton's optics, as far as the directions, 
ere given were followed: 80 that it 3 that the blue 
ing carried lower down than the red in the firſt caſe, and lifted 
oher up in the ſecond, was owing to the greater refraction of 
e blue ray; for, tho each part of the ribbon or worſted re- 
ged all manner of rays, yet the phænomenon was very appa- 
tz as alſo that the blue ribbon or worſted reflected the bas 
ys more copioufly than the red rays; and the red ribbon or 
reſted the red rays more than the blue ones; becauſe the red of 
- blue half, ſeen thro* the priſm, was Teſs intenſe than that of 
- red half, and the blue or purple of the red half, ſeen thro” 
e priſm was leſs intenſe than that of the blue half. | 


y enlightened body, the phænomenon will not fucceed fo well; 
colours of the body, ſeen thro* the prifm, mixing with thafe 
the ribbon or worſted; even a black body will not anſwer, if 
ht falls upon it; but there muſt be a black cloth behind, in 
h a manner that no light falling upon it can be reflected, fo as 
diſturb the phenomenon ; and if a ſhort-frghted 2 look 
e the priſm, a concave Lens between his eye and the priſmm 
render the phænomenon more diſtinct than it would other- 
e be. 2 = I ” 
Exper. II. Some days after, the fun ſhining, Mr. Deſaguliers 
ade two holes H, Y Fig. 3. in the window ſhutter S, 5 of a 
ckened room, thro* which letting the ſun beams paſs, by 
ans of two priſms A, B (one near each hole) he o the 
ys coming from the ſun into the two coloured Spectra æ, Þ ; 
ere the . colours were very diſtinct, vis. red, orange, 
low, green, blue, purple and violet; now the' reaſon of their 
ing more diſtin&t than ordinary was, that the priſms he made 
e of were of the greeniſh glaſs above-mentioned ; which is 
free from thoſe veins, by which the colours are too much 
own into each other, by the beſt white priſms of the common 
. . 
The above-mentioned coloured Spectra being thrown into the. 
m, to the diſtance of about 20 feet from the window, 9 
| dne 


nt, trying the experiment, found it to ſucceed, and that every 


(It is to be obſerved, that if the ribbon or worſted be laid upon 
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the ſun's light came in, he cauſed a piece of white paper v, 4: 
an inch broad and five inches long, to be held within the x 
fracted rays (at the diſtance of 10 feet from the windows) vbid ier 
produced theſe colours in ſuch a manner, that by turning thei" * 
priſms round their axes, he could make the red ray of the Secs 
zrum, made by the one prifm, fall upon one half of the pape, 
and the a ray of the Spectrum, made by the other prin 
fall upon the other half; for, the Spectra were both vertical, th 
lines which terminated the long fides of them towards each deu 
Juſt touching, as appears in the figure, Then at the diſtance q 
nine foot, look ing thro' the. priſm C at the paper thus colour 
the red half appeared very much ſeparated from the purple, the 
one ſeeming lifted up from the other; the red or the Purple ap 
pearing the higheſt, according as the refracting angle of th 
priſm was either held upwards or downwards; the phznomeny 
is much more diſtinct this way than any other; for, the pape 
not only ſeems divided into two, when it is coloured by a red add 
a purple ray, but alſo by a red and a blue, as in Fig. 4. by a in. 
and a green ray, as in Fig. 5. or indeed by any two colours tha 
are different, how near ſoever their places in the Spectra be 
each other: The halves of the paper appear, when viewed tier 
the priſm, to be farther from each other, when the paper is tin: 
ed with ſuch colours, as are farther from each other in the fer 
of colours in the Spectrum; and neareſt, tho? ſtill divided, up 
neighbouring colours fall upon the paper, as yellow and gr 
or a light and a deep green; but the paper appears no way dt 
vided, when coloured with the red of the two Spectra, as 
Fig. 6. if thoſe red colours are equally intenſe ; and ſo of tal 
other colours. 
Exper. III. Mr. Deſaguliers held a Tens of about three fen 
rad ius at the diſtance of fix feet from the oblong paper (on ah! 
a red and purple ray falling, made it lock half red and half pu 
ple) and he projected the image of the ſaid coloured paper att 
diſtance of about fix feet on the other fide of the Zens, cn 
white ſheet of paper; where it was obſervable, that when tf 
red half was diſtinctly painted on the white paper (which e 
known by the edges of the image being regularly terminate 
then the blue half of the image was confuſed ; but if the wah 
paper was brought about two inches nearer to the Lens, i 
image of the blue half became diſtin, and that of the 1 
half confuſed. = 5 
He tried the experiment with a paper, coloured half red an 
half blue (the red wich carmine and the blue with ſmalt) * 
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«5 the candle to enlighten the paper (the room being otherways 
pi the experiment e the ſame 1 the — 
crimept made in this manner is the ſame Sir Z/aac Newton gives 
account of Book 1. Part. 1. Theor. 1. of his optics only it 

to be obſerved, that when the oblong paper is coloured with 
-d and blue from the priſms, the focal place, where the red part 
the image is diſtinct, is more diſtant from the place, where the 
ue part of the image is diſtinct than when the paper is co- 
di with painter's powders, and much more vivid. 

Fig. 7. ſhews the projection of the paper, tinged with the 
3s; and Fig. 8. its projection when painted; where a black 
bread is wrapped round the red and the blue part, that the dif- 
in&neſs of the image of the thread may ſhew, when the red or 
hen the blue part of the image of the paper is moſt diſtinct. 

MZ When the candle enlightens the painted pa r, ſet an 
que body, as B, between the candle and Lens, elt the image 
the candle, being alſo projected, ſhould diſturb the ExPe- 
ment. | | e EA E p p 
Exper. IV. Upon making a hole of 4 of an inch in diameter 

the window-ſhutter of the darkened room, he ſuffered a ſun- 
beam to come into the room, which he intercepted with a priſm 
t the diſtance of five inches from the hole ; and after its refrac- 
jon in paſſing thro' the priſm, he received it on a ſheet of white 
aper, where it was coloured, making an oblong image or Spec- 
um of the ſun about nine inches long and two inches in breadth ; 
which breadth was nearly equal to the diameter of the round 
mage of the ſun, received on a paper at the ſame diſtance from 
ee bole, which here was 18 feet; or if the ſun be too high, a 
Jooking-glaſs, put in the room of the priſm, will throw a white 
und Sectrum upon the paper, which held at the {aid diſtance 
f 18 feet, will have its diameter equal to the breadth of the 
oloured Spectrum: The colours of the Spectrum, as in Fig, 9. 
were red, orange, yellow, green, blue, purple and violet; tho' 
de violet was 10 faint in this as to be ſcarce perceivable. 
NM. Z. The axis of the priſm in this, and all the other expe- 
iments hereaftet 1 muſt be perpendicular to the ray 
that falls thereon ; and the plane, into which the ray enters, 
mult be held in ſuch a poſition, that the angle, which ſuch a 
ay makes with that plane when it enters, may be equal to the 
angle made by the middle line of thoſe rays, which emerge after 
eration on the other {ide of the refracting angle of the priſm, 
wth the plane out of which they emerge, that 1s, the angle BDG 
= the angle A EH, 
Vor. VI, 6 Pf | If 


fe 
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That colour would continue the fame, only it would be mor» 
denſe in the Focus of the Lens. e 
Exper. VII. He took a board, as in Fig. 18. 4 55, which 
ſtood reclining on a prop 7, having a hole of a quarter of an ing 
in diameter at Y, and behind it a priſm B, ſupported on tn 
props, as abovementioned, ſo as to turn eaſily about its axis; a 
having ſet this board on the ground with the priſm behind it g 
B, by turning the priſm A C about its axis, he firſt made 9 
red ray of the coloured Spectrum paſs thro the hole þ, and fi 
obliquely upon the ſecond priſm B; this ray, after its refragi 
in pafling thro the ſecond priſm, was carried up to the cieling| 
the room at the place, marked R; then he made the purple ty 
fall upon the board, and paſs thro' the hole h, as the red h 
done before; and after refraction thro' the priſm B, it was a 
ried up to the cieling at P; and the green ray, being afteryal 
made to paſs the ſecond priſm in the ſame manner, went yy 
G; and 0 of all the intermediate rays, which were by thi | 
cond refraction thrown to the intermediate places on the ciclul 
between R and P. 505 | 1 
Care is to be taken, that the fecond priſm be placed obliquet 
the rays, which come thro' the hole i left they be reflected, 
they would be, if the board being in the pofition Q8, aden 

| ſecond prifm in the pofition LN M, the ray from the ft pr 
be ph; for, then it will be reflected upwards to & inſtead of l 
ing refracted, as in Fig. 19. Neither muſt the plane of inn: 
fion be too oblique, leſt the incident ray be reflected downyan 
thereby, as the ray R þ is by the priſm B thrown to E in Fig ere 
Several have failed in this experiment, for want of ſetting ne 

ſecond priſm in a due inclination. Fox STEAD 
Tho? the colours by the ſecond refraction appeared unchanyt 
on the cieling, when ſeen by the naked eye, yet if viewed thi 
priſm, they afforded new colours, excepting ſome part of tl 
req, and ſome part of the violet, which was owing to their 
being fully ſeparated ; for which reaſon, he made the follow 
experiment to prove, that if the colours be well ſeparated, ti 
are truly homogeneal and unchangeable : NM. F. when the prin 
are good, and no clouds near the ſun, the extremity of there 
violet will afford unmixed colours in this experiment, other 

not. | N | 
Exper. VIII. Upon making a hole in the window utter fn 
inches wide, as in Fig. 2 1. he applied a tin- plate thereto, vl 
Hiding up and down covered all 3 hole in the wood, and 0 


tranſmitted a ſmall beam thro' its own hole H, whoſe diam 
. yd 
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18 2 46 of an inch; this beam he reflected horizontally to the 
ther end of the room, by means of the lock ing dals L, placed 
n the board of the window X W.; but to CAQree the AH ge | 
ity of the reflection of the Jooking-glats, he made uſe. of the 
ame of paſte-board, PP, which had a hole therein , likewiſe 
2, of an inch, and placing it at Pp he ſuffered ſome of the 
elected beams to pals * it, ſo as to fall upon the Lens EF 
convex on both ſides, and ground to a radius of four feet and a 
alf) at the diſtance of nine feet, ſa that the image of the hole 
was projected to F on the other fide of the glaſs, at the diſtance 
nine feet more: Juſt behind the Zens, which by a {crew in 
ke ſtand 8 might be raiſed or let down, ſo as always to receive 
ie beam along its axis, he placed a priſm A (upright on one 
memity, and eaſily moveable: about its axis, by reaſon of its 
Ire turning freely in a hole in the ſolid piece of wood T, which 
vod on another ſtand behind the Zens) as near as he could to 
be Lens EF, fo that the image 5, inſtead of being round; 
hite and projected to 7, was caſt ſidewiſe on a white paper, 
etched on a frame, and appeared coloured, and 30 or 40 times 
; breadth, as at MN; the colours in this caſe were very vivid 
Id well ſeparated, only the violet had ſome pale light, darting 
om its extremity, upon account of ſome veins in the priſm A; 
d the light nor coming directly from the ſun, but reflected; 
hich ought not to have been, had the ſun been low enough to 
we thrown the rays a good way into the oom, without the help 
a looking-glaſs: To ſhew, that the colours in this Spectrum 
ere ſimple and homogeneal rays, he made the following expe- 
iment. | | 
Exper. 9. Having made a hole þ in the paper, which re- 
ived the coloured Spectrum, he ſuffered the red light to pals; 
ich, being refracted by a ſecond priſm, fell upon another pa- 
rat T, where it appeared ſtill red, whether ſeen with the 
aked eye, or with pritms of different refracting angles: To the 
Fe that ſaw it thro' the priſm V, it appeared, it is true, lower 
Fat 7, but red, round and unchanged: He made the experi- 
ent upon all the colours, which by this means appeared to be 
mple and homogeneal, as in Fig. 22. where the ſame letters de- 
te the Lens, priſm and firſt paper: 'Thro' the ſame Lens and 
im the fame Spectrum was made to fall upon a book; then 
o the priſm F it appeared unchanged; and the letters in the 
oak, which croſſed the Spectrum, were as diſtin, as when {cen 
th the naked eye, as in Fig. 23. ; PRs 
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N. B. The axis of the priſm F ſhould be perpendicular i; 
the long axis of the Spectrum ſ n, thrown on the book, which 


f x [ 

wall as at h, and the priſm be in the poſition, repje, 1 
fred ae. with its flat fide towards the noſe; for that yy * 
moſt convenient poſition for looking at the Spectrum in they; 
experiments. 1 FE ES VX 
Hle 1uffer'd the purple ray only to paſs thro the hole b, e 
fall upon a book at P; the characters of which appear'd at, i. 
and were as diſtinct thro' the priſm Q; as when ſcen with Hi 
naked eye; and he had the ſame ſucceſs with all the oj", 
rays, as in Fig. 24. But if a ſun beam as 1 come thro' the Wil | 
hole H directly upon the book at W, an eye looking at ii. 
thro' a priſm at X will ſee this beam at Y oblongand colour i. 
and the characters upon which it falls; confus'd, as in Pig. 4M: 
It is to be obſerv'd that the lens ſhould be very good, with 
veins or blebs, and ground to no leſs a radius than has ben 
mentioned in the experiment; tho' a radius of a foot or mn 
longer is not amiſs; the priſm ſhould be of the ſame glaßue 
the optic glaſſes of teleſcopes; the white glaſs, of whit in 
priſms are uſually made, being commonly full of veins; o 
the room in theſe laſt experiments ought to be very dark. "Wit: 
A few days after, having procur'd very good priſms, mai! 
for the purpoſe, of the above mentioned laſs, he repeated: It 


the experiments before ſeveral members of the Royal Sich 
with better ſucceſs ; and had the Spectrum very regularly te 
minated, without any pale light darting from its extremiti« 8. 
for a further account of experiments to this purpoſe, vide d 
Jaac Newton's Optics Book 1. Part 1, - ; 
A plain and eaſy Experiment to confirm Sir Iſaac Newt 

Doctrine of the different. refrangibiliry of 1he Rays 

Light; by the ſame. Phil. Tranſ. N' 348. p. 44% 


FTER the Experimentum Crucis made- by two priſny 
| Mr. Deſaguliers would not have given the follown 
1 but that it is {o eaſy to be made, that thereby ſuch as vil 
2B the Apparatus (or are unwilling to be at the pains to make ti 
Experimentum Crucis) may at any time ſatisfy themlſelr 
of the truth of the above-mentioned doctrine. 
| Let the candle A, as in Plate VII Fig. 25 be ſet before 
l bar of a chimney looking-glaſs, as HH, which is a * 
| looking-glaſs plate, confilting of four planes, ſeen in the 1 
N tion thereof «fd, vis. dg, which is quickſilver'd belund 


fx a plane parallel to it; f4 one of the fide-planes _ 
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"wards dg, or inclined to it in an angle of about 40 degrees 
wo from 30 to 40 will do, bur the greater the angle the 
ter, if it exceed not 45 degrees) a 8 the other fide-plane, 
lined in the ſame angle to g d: The rays of the candle, 
Mich come from A to , fall obliquely on the plane æ g, fo 
at inſtead of going on to a, they are by refraction made to 
dine more towards the perpendicular pp, namely to go on 
the line 3 C, and then are reflected from the point c on the 
wick-filver'd ſurface, in the direction c x, ſo as to make the 
pole Cd = N; now as the rays, which would go on Bb 
if not re fracted, emerge obliquely from the plane a8, they 
re the direction c x, and decline from the perpendicular 
7, and, being differently refracted, open into four diffe- 
atly colour'd rays, viz. bR a red ray, IO a ray made up 
orange and yellow; 5G a ray made up of green and blue 
a ſea-green, and YP a purple ray: If from the place Ee 
ju look full upon the point h, the SpefFrum or image of the 
ndle at B will appear double, but not mix'd; that is, there 
ll appear a ſea- green ſpot and a red ſpot, as it were, one 
on another; but not ſo as to produce a mix'd or interme- 
ate colour; then if the right eye, or eye at E be ſhut, there 
ill only appear a green ſpot to the eye ate; if the eye at e be 
ut, the eye at E will ſee a red ſpot only: If you come 
arer to C, fo that: the eyes at «1, £2 receive the moſt and 
e leaſt refrangible rays, there will be a double Spectrum, 
z.4red and a purple one juſt touching, or upon each other, 
d the phænomenon will anſwer as before: If keeping both 
cs open, you direct their axes towards O a point nearer than 
euſual place of the compound Spectrum 8, as in Fig. 26. 
dich point is in a line from the noſe N to the point 8; or in 
ber words, if you look full at O, or at the end of your fin- 
held in O, the red and the blue, or purple ſpot, will ap- 
ar to be divided from each other after the manner, repre- 
ed at pr, as in Fig. 27. where the red will appear to be on 
e night hand, and the blue on the left. | 
in order to make plain what is meant by ſeeing the Spectra 
and r, whilſt we look full at O, Mr. Deſaguliers explains the 
inction between looking and ſeeing, the better to ſhew, how 
* phenomenon roves, that the ſenſation of different colours 
cus d by rays Cad refracted. 
ton 1. The optic axis is a line, which, going thro' the 
* of the connexity of all the coats and humours of the eye, 
* vpon the middle of the Retina, as aa or Ag Fig. 2 
a 2 
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Def. 2. To look at any point, is to turn both eyes tow 
it in ſuch a manner, that the optic axes, making an angle a 
the {aid point as a, the rays from à may have the optic axi fat 
their axis, and (by their converging upon the Rez;ng thy 
refraction in the eye) may paint the image of the {aid pd 
apon the middle of the Retina of each eye, where the opt 
axis in each eye falls. | rs 

Def. 3. To ſee without Jooking. is to direct the optic an 
to ſome other place than to the point, which is then ſeen; ax 
in ſuch a cafe, the image of the point ſeen will be projechll 
upon a part of the Retina of each eye, where the optic ay 
does not fall: namely, either nearer to the noſe N, ah 
Fig. 26, at the points of the Retina mark'd #1, or farth 
* the noſe than the middle of the Retina, as at 90 i 

ig. 29. . 

— is ſeen, by being loox d at with both eyes, almy 
appears fingle, by reaſon of the communication between 
middle of the Retina in one eye, and the middle of the Nui 
in the other; there being no ſuch communication between aj 
other part of the Retina in one eye, and the correſponda 
part of the Retina in the other, when theſe correſpondent pu 
are equally diſtant from the noſe : There is, it is true, aca 
munication between the nervous fibres on the right fide of th 

Retina of one eye, and the nervous fibres on the tight fide 
the Retina of the other eye, and ſo of thoſe on the left; by 
no ſingle object can be fo painted in each eye, as to harel 
image on the right or left part of one Retina, that commu 
cates with the right or left part of the other, of the ſame bigs 
and at the ſame time as in the other; becauſe, in whaten 
poſition the object is, it muſt be nearer to one eye than to 
other, except it be juſt in a line from the noſe between t 
two eyes, ftreight forwards. 
| Hence it is, that if there be two candles ſet before any pt 
ſon, the firſt at the diſtance of one foot, and the ſecond ati 
diſtance of two feet from the eyes; he that looks at the fect 
candle at B will fee it fingle. but ſee the firſt candle; or ti 
candle A double; one appearance being in the line AD z. 
other in o AE, becauſe it paints itſelf upon oo in the Ah 
of cach eye, which points are not the middle points, but i oY 
ther from the noſe than the middle points m: So if Be! | ” 
Grit candle, and C the ſecond, he that looks at B will «MM © 
double, becauſe it is painted in the Retina at the points 
nearer the noſe than n; and fo will appear to be inthe 
poſition as p in Fig. 27. | 
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If yp be two candles diſpos'd in ſuch a manner, as in 
var ig. 30. that b the interpofition of a perforated board F F, 
le & can paint itſe fonly in the eye R, and p in the eye L; upon 
is toni king the optic axes to meet at B and tend towards p and y, 
afte ind y will each paint an image on the middle of the Rezing 
Po: each eye, by croſſing their rays at B; and thus the two can- 
POW; will appear to be but one, or rather to be in one place, 
won account of the communication of the middle of each 
%%; but if inſtead of the candles, p be a piece of red ſilk, 
E y a piece of green ſilk, the ſame poſition of the eyes will 
ike an image at B, appearing like a red and green ſpot toge- 
her, without a mixture of the colours; if p be a red hot iron 
1d y a candle of ſulphur, the phenomenon will be more diſ- 
ME; if the optic axes be turned directly towards 9 and p, as 
dere was no board E Fin the way, there will appear two 
les in the board, the one having the red hot iron in it, and 
he other the candle. : N 4 25 
Now, if of the refracted rays of the candle in the firſt caſe, 


* zin Fig, 25. thoſe which diverge from each other, ſo as to 
into each eye, cauſe the ſame ſenſations D RtNeeYs as 
* Wie rays which come from a red hot iron, and thoſe which come 
bn om a blue candle; it is evident, that the candle in the firſt 
e ebeafords red and blue rays after refraction, and that thoſe 
are differently refrangible, as declining leſs from the per- 


ſendicular ; and the purple as YP, declining moſt from 
e ſaid perpendicular: The ſame will, cæteris paribus, be 
vund true in the intermediate rays ; and in order to be aſſur'd, 
hat the experiment is as Mr. Deſaguliers has related it, the 
lanes af and Fd of the bar may be covered with paper. = 


„Account of what apptard upon opening a big-bellied 

0 Woman near Haman in Shropſhire ; who was ſuppos'd to 
have continued ſeveral Years with Child; by Dr. Hollings. 

Phil. Tranſ. Ne 348. p. 452. - 


A Married woman near Haman, about three miles from 
, 0 Shrewsbury, and about the goth year of her age, had 
eben for the firſt time the common reaſons to believe ſhe was 
h child; at the time of her account ſhe had the uſual ſigns 
labour, and a midwife aſſured her it was ſo; but that the 
ei bud was ſo big, ſhe could not be delivered without bringing 
way in pieces; but not willing to ſubmit to ſuch an ope- 
894", her pains went ſoon off, and ſhe continued without any 
(4 ther diforders n n2 months longer, when ſhe had again the 
Yor. VE ® G | | . figns 
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ſigns of labour, and the fame midwife affur'd her as beſon: 
but perfiſting in her former reſolution, her r after a dy 
or two, went off : Soon after her belly ſwell'd to a ſurprign 
fize : The Dr. ſaw her firſt upwards of 20 years before, whe 
her belly was almoſt even with her chin, and its weight 6 
oreat, that ſhe was oblig'd to ſupport it with a ſtoo ; ſhe 
could not ſtand without the help 2 rope from the cicliy 
which aflifted her in changing her 4. of fitting ; ſhe 
ſlept commonly with her arms folded on her belly, and he 
head reſting between them; ſhe had no ſwelling in her le; 
every other part being emaciated, as is uſual in the like als 
thus ſhe liv'd, without any other conſiderable complaint, upurl 
of 30 years, which the Dr. takes to be the moſt remark} 
circumſtance in her caſe : ſhe died in May 1715, whenth 
appear'd to be an Aſcites. 

So great a diſtenfion of the common integuments had if 
torted ſeveral of her ribs, and forced the diaphragm ſo high 
that it was ſurpriſing to find her breathing could be continue 
10 long: The water was all contained in the duplicature d 
the Peritonæum, which was 13 gallons and a quart it yy 
ſaltiſh with ſome little fat upon it, and towards the Jatter runin 
it was tinged with blood as uſual; there was no water in th 
cavity of the Abdomen, 3 what was contained in a kinl 
of bladder, which lay a-crofs the Fundus Uters ; this was d. 
vided by a cartilaginous ſubſtance into two cavities ; in one 


there was a pint and a half, and in the other three quam 


of a pint of water; this was what, as the Dr. takes it, 1mpoil 
on the midwife : The Uterus was of the natural fize without 
any alteration, excepting that the Os Tincæ and Collum nim 
were fill'd with a gritty ſubſtance, hard as ſtone, which tit 
Dr. takes to have been the humour, ſeparated there, and 
agulated by time: Mr. Cowper Fig. 4 Tab. 15. ſays, 
found the ſame parts, fill'd with a glutinous matter; which 
he ſuppoſes, is uſeful to prevent abortion ; and if vitiate, 
impregnation is hinder'd : The liver and other parts, contained 
in the Abdomen, were forced into an exceeding ſmall compi 
(and by that preſſure changed a little as to ſhape) to pertim 
their office ſo long, to which the muſcles of the Abdomen, di 
tended ſo as to be ſcarce diſcernible, could give but little, i 
any, aſſiſtance. | - 

The awe the vulgar have for dead bodies, tho? never ſo pt 
judicial to the living, would not ſuffer her friends to let ti 


Dr. makg any further enquiry; and the ſame error bol 
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um from examining another woman, who died at the ſame 
place about a week after of an Meites ſhe had had for 40 
Fears, any farther than to be ſatisfied, ſhe had ſeven gallons 
\ water contained between the duplicatures of the Perito- 
1-40, and none in the cavity of the Abdomen. 


| new Method of determining the Parallax of the Sun or 
is Diſtance from the Earth; ” Dr. Halley. Phil. 
Tranſ. N' 348. p. 454+ Tranſlated from the Latin. 


lo. TT! is well known, that this diſtance of the ſun from the earth 


| |; ſuppos'ddifferent by different Aſtronomers; Prolemy and 
is followers, as alſo. Copernicus and Zycho Brahe have computed 
at 1200 ſemi-diameters of the earth, Kepler at almoſt 3 500 
Ri:c0ls doubles this laſt diſtance, and Hevelius makes it only 
alf as much; but at length it was found upon oblerving by 
he teleſcope, Venus and Mercury on the Sun's disk, diveited 
their borrow'd light, that the apparent diameters. of the 
lancts were much leſs than hitherto they had been ſuppos'd 
o be; and in particular, that Venus's ſemi - diameter, ſeen 
tom the Sun, only ſubtends the fourth part of a minute, or 
Wiſtcen ſeconds; and that Mercury's ſemi-diameter, at his mean 
liſtance from the Sun, is ſeen under an angle of 10 ſeconds 
al, and Saturn's ſemi-diameter under the ſame angle; 
nd that the ſemi-diameter of Jupiter, the biggeſt of all 
be . ſubtends no more than the third part of a minute 
t the dan; whence by analogy, ſome modern aſtronomers 
onclude that the Earth's ſemi-diameter, ſeen from the Sun, 
ubtends a mean angle, between the greater of Jupiter and the 
efſer of Saturn and Mercury, and equal to that of Venus, vis. 
ne of 15 ſeconds; and conſequently, that the diſtance of the 
n from the Earth is almoſt 145c0 ſemi-diameters of the 
ater: Another confideration has made theſe authors enlarge 
his diſtance a little more; for fince the Moon's diameter 1s 
mething more than a quarter of the Earth's diameter, if the 
's parallax be ſuppos'd 15 ſeconds, the body of the Moon 
ould be bigger than that of Mercury, to wit, a ſecundary 
planet bigger than a primary one, which ſeems repugnant to 
be regular proportion and ſymmetry of the mundane ſyſtem ; 
Put on the contrary it ſeems hardly conſiſtent with the ſame 
roportion, that Venus, an inferior planet, and without any 
atellite, ſhould be bigger than our Earth, a ſuperior planet, 
nd accompanied with ſo remarkable a fatellite ; therefore, 
2 mean, ſuppoſing the Earth's ſemi-diameter, ſeen from 
de un, or which is the ſame thing, the Sun's horizontal paral- 

632 lax 


ſuch as uſe this method will find the parallax ſometimes my 
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lax to be 12 ſeconds and a half, the Moon will be leſs than Mer: 
cury, and the Earth bigger than Venus, and the Suz's ditag 
from the Earth come out nearly 16500 ſemi-diameters of 1; 
Earth: The Dr. admits of this diſtance at preſent, till à 
preciſe quantity be made to appear more certain by the yg 
he propoſes; nor does he regard the authority of ſach az fü 
the Sun at an immenſely greater diſtance, relying on the oſs, 
vations of a vibrating Pendulum, which are not, as it ſceny 
accurate enough to determine ſuch minute angles; at lei 


at all, and ſometimes even negative; that is, the diſtance vil 
become either infinite, or more than infinite, which is abſurd: 
and it is ſcarce poſſible for any one certainly to determine i 
means of inſtruments, however nice, ſingle ſeconds or eig 
ten ſeconds; and therefore, it is not at all ſurpriſing, that th 
exceeding minuteneſs of ſuch angles has hitherto: baffld t 
many and ingenious attempts of artiſts, i 

As the Dr. was making his obſervations in the iſland 
St. Helena, about 40 years before, on the ſtars round the fot 
pole, he happened to obſerve, with the utmoſt care, Aran 
paſting under the Sun's disk; and contrary to his expettatiny 
1e very accurately obtained with a very good 24 foot teleſc 
the very moment in which Mercury, entering the San s link 
ſeemed to touch it internally, as alſo that of his going aß 
forming an angle of internal contact; whence he diſt 
ver'd the preciſe quantity of. time the whole body of tr 
cury had then appear'd within the San's disk, and ti 
without an error of one fingle ſecond of time; for, the thre 
of ſolar light, intercepted between the obſcure limb ef tl 
planet, and bright limb of the Sn, tho? exceeding {lend 
affected his ſight, and in the twinkling of an eye, both t 
indenture made on the San's limb by Mercury entering mtolh 
vaniſhed, and that made by his going off, appeared: Um 
obſerving this he immediately concluded, that the Syn's pft 
lax might be duly determined by ſuch obſervations, if Merit 
being nearer the Earth, had a greater parallax, when ſe 
from the Sun; for, this difference of parallaxes is ſo vety! 
conſiderable, as to be always leſs than the Sun's parall 
which is ſought ; conſequently, tho“ Mercury is to be irs 

uently ſeen within the Suu's disk; he will ſcarcely be fit i 
the preſent purpoſe. | 1 

Therefore, there remains Venus's tranſit over the S di 
whoſe parallax, being almoſt four times greater than that ofi 


Fun, will cauſe very ſenſible differences between the _—_ 
whi 
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1ich Venus ſhall ſeem to paſs over the Sun's diſk in different 
arts of our Earth: From theſe differences, duly obſerved, the 
hr, afirms, the Sun's parallax may be determined, even to a 


mall part of a ſecond of time; and that without any cther in- 
ments than teleſcopes and good common clocks, and without 


1 Mey, 
tang 


as (ry other qualifications in the obſerver than fidelity and dili- 
ob ce, with a little {kill in aſtronomy; for, you need not be ſcru- 
feen ons in finding the latitude of the place, or in accurately de- 
lee mining the hours with reſpect to the meridian ; it is ſufficient, 
the times be reckoned by clocks, truly corrected according to 
e Fe revolutions of the heavens, from the total ingreſs of Venus 
ourd: bow the Sun's diſk to the beginning of her egreſs therefrom, 


hen her opaque globe begins to touch the bright limb of the 
1; which times, as the Dr. found by experience, may be ob- 
red even to a ſingle ſecond of time. 1 
zut by the limited laws of motion, Venus is very rarely ſeen 
thin the Sun's diſk; and for a ſeries of 120 years and upwards 
not to be ſeen there once; that is, from 1639. when Mr. Hor ro 
a5 favoured with this agreeable fight, and he the firſt and on]: 
e fince the creation of the world, down to 17561; at oil 
Nee, according to the theories, hitherto found agreeable to the 
avens, Venuß will paſs under the Sun on May 26. in the morn- 
g; ſo that (vide Phil. Tranſ. No 193.) at London, almoſt at 
k oclock in the morning ſhe is to be in the middle of the Suns 
k, and but four minutes more ſoutherly than his center; the 
ration of this tranſit will be almoſt 8 hours; that is, from 
o till almoſt 10 o'clock in the morning; and conſequently, 
r ingreſs will not be viſible in England; for, the Sun at that 
e, being in 16* of Gemini, and almoſt in 23 of north de- 
nation, ſhall be ſeen not to ſet ques the whole northern 
pid zone; and conſequently, the inhabitants of the coaſt of 
orway, as far as its northern promontory, beyond the town of 
Hontheim, may obſerve Venus entering the Sun's diſk; and 
chaps this ingreſs into the ſun at his riſing may be ſeen by the 
tabitants of the north of Scotland and thoſe of Zetland; but 
hen Venus is neareſt the Sun's center, the ſun will be vertical to 
e northern coaſts of the gulf of Ganga, or rather of the king- 
Im of Peg ; and conſequently, in the oy countries, 
hen the Sn ſhall, at the ingreſs of Venus, be almoſt four hours 
tant to the eaſt, and almoſt as many to the weſt at her egreſs, 
r apparent motion within the Sans diſk will be accelerated 
moſt twice as much as is the horizontal parallax of Venus from 
e Sun ; becauſe Venus at that time moves retrograde from eaſt 
— 
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to weſt; whilſt in the mean time an eye, on the ſurface of q 
carth, is carried the contrary way from welt to eaſt, _ 
Suppoling the Suns parallax, as was ſaid, to be 12 ſeconds a 
a half, Yenus's parallax will be 43 ſeconds; and ſubſtraq 
the Sun's parallax, there will remain half a minute at leaſt f 
the horizontal parallax of Venus from the fun, and conſequeny 
Pennss motion will be accelerated & of a minute at leaſt fon 
that parallax, whilſt ſhe paſſes over the Sun's diſk, in ſuch elen- 
tions of the pole, as are near the Tropic; and ſtill more 6 h 
the neighbourhood of the equator ; for, Venus will at that tin 
accurately enough deſcribe within the Sun's diſk four minutes u 
hour; and conſequently, at leaſt 11 minutes of time (by whi 
the duration of this eclipſe of Venus will be contracted by refy 
of the parallax) anſwer to 4 of a minute; and by this com- 
tion alone we might ſafely determine the parallax, provided tk 
Sun's diameter and Venus's latitude were very accurately gin, 
which yet we cannot poſſibly bring to a calculation, in a ma 
of ſuch great ſubtility. | . 
Therefore, we muſt have another obſervation, if poſſible, i 
places where Venus poſſeſſes the middle of the Sum at midaigh 
under the oppoſite meridian, that is, 6 or 90 more welt 
than London, and where Venus enters the Sun's diſk a little h. 
fore his ſetting, and goes off a little after his riſing; which ul 
happen in the ſaid meridian in about 55* of N. Lat. that is, 
Nelſon's harbour in Hudſon's Lay; for, in the neighboy 
ing places Venus's parallax will protract the duration of the u- 
fit, and make it at leaſt fix minutes longer; becauſe whilltti 
Sun ſeems to tend under the pole from weſt to eaſt, theſe plat 
on the Zarth's ſurface will ſeem to be carried with a conti 
motion towards the. weſt, that is, with a motion conſpiring vil 
the proper motion of Venus; conſequently Venus will feemt 
move {lower within the Sun's diſk, and continue longer theren, 
If therefore, in both places this tranſit happen to be duly c 
ſerved by proper perſons, it is evident, that the Mora will 
_ by 17 entire minutes in Nelſon's harbour than in the EA. 
Indies; nor does it matter much, whether the obſervation k 
made at Fort St. George, commonly called Maderas, or at Ju. 
couloon on the weſtern coaſt of the ifland of Sumatra neartit 
equator ; but if the French ſhould incline to make the obſer 
tion, Poxdechery on the weſtern coaſt of the gulf of Gang," 
the elevation of 129 will be a proper place for that purpoſe; 
for the Durch, Batavia their famous Emporium, ls a fit plat: 
And, indeed, the Dr. would have ſeveral obſervations 1200 
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efame phænomenon in different parts, both for further confic- 
tion, and leaſt a fingle obſerver ſhould happen to be diſap- 
inted by the intervention of clouds from ſeeing what the Dr. 
vs not know if thoſe either of the preſent or following age 
ill ever ſee again; and upon which, the certain and adequate 
lution of the nobleſt, and otherwiſe moſt difficult problem de- 
nds: Therefore, the Dr. again and again recommends it to the 
ious ſtrenuouſly to apply themſelves to this obſervation. 

By this means, the Sun's parallax may be diſcovered, to, within 
sie hundredth part, which, doubtleis, will ſeem ſurpriſing to 
me; yet notwithſtanding, if an accurate obleryation be had in 


h the places abovementioned, it has already been ſhewn, that 


e duration of theſe eclipſes of Venus differ from each other by 
entire minutes, upon the 3 that the Sun's parallax 
12 ſeconds and a half; and if this difference be found to be 
eater or leis by obſervation, the Sun's parallax will be greater 
is almoſt in the ſame ratio; and ſince 19 minutes of time an- 
er to 12 ſeconds and a half of the Sun's parallax; for each ſe- 
nd of the parallax, there will ariſe a difference of upwards of 
h ſeconds of time; therefore, if this difference be had true 


Within two ſeconds of time, the quantity of the Sun's parallax 


|| be had to within the fortieth part of one ſecond ; and conſe- 
ently, his diſtance will be determined to within its five hun- 
dh part, at leaſt, if the parallax be not found leis than what 

: Dr. ſuppoſes it; or, 40 X 12 and 4 18 co. 
Here the Dr, has had no regard to the planet's latitude, both 
avoid the trouble of a more intricate calculation, which 
ld render the concluſion leſs evident, as alſo on account of 
motion of the nodes of Venus not being hitherto diſcovered, 
which cannot be duly determined but by ſuch conjunctions of 
planet with the Sun as this; for, it was only on the ſuppoſi- 
n, that the plane of Venus's orbit is immoveable in the ſphere 
the fixed ſtars, and that her nodes would continue in the lame 
ices wherein they were in 1639, that it was concluded that 
ms would paſs four minutes below the ſun's center: And if in 
[ſhe ſhould paſs more ſoutherly, it will be evident, that there 
a regreſſion of the nodes; but if more northerly, that there is 
rogreſſion of them; and that at the rate of five minutes and 
n Ico Julian years, for each minute, by which the path of 
us will at that time be more or leſs diftant from the Sus cen- 
man the {aid four minutes; but the difference between the 
ations of theſe eclipſes will be ſomewhat leſs than 15 minutes, 
caton of the ſouthern latitude of Venus; but greater if, Fs 
tne 
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the progreſſion of the nodes ſhe ſhall paſs over the dun to th 
north of his center. 

But for the fake of ſuch as are not throughly acquainted vii 
the doctrine of parallaxes, the Dr. further explains the matte 
both by a figure and a ſomewhat more accurate calculation: 
Therefore, ſuppoſing that at London May 25. 17" 55" 1961, ch 
Sun be in 15 3) of Gemini, and conſequently, that at hy 
centre, the ecliptic tends towards the north in an angle of C 10 
and that the viſible path of Venus within the Sun's diſk does; 
that time deſcend towards the ſouth, forming an angle with th 
ecliptic of 8* 28'; the path of Venus will tend a little towny 
the ſouth in reſpect of the equator, interſecting the parallels; 
declination in an angle of 2* 18' : Suppoſing Iikewiſe, that Yay 
be near the Sun's center at the ſaid time, and diftant therefrom 
towards the ſouth four minutes, deſcribing by a retrograde null 
tion on the ſun's diſk four minutes an hour: The Sun's ſemi. di 
meter will nearly be 15 5% and that of Venus 3 and 4; and 
ſuppoſing for trial fake, the difference of the horizontal paul 
Iaxes of Venus and the Sun, to be 31% ſuch as it is on the fupyy 
fition of the Sun's parallax being 12! and 2; therefore, kt 
ſmall circle, as ABD Fig. 1. Plate VIII. be deſcribed from th 
center C, whoſe ſemi diameter let be $1”, repreſenting the carthi 
diſk, and therein drawing Da h E and cde the ellipſes of the p 
rallels of 22 and 56 degrees N. Lat. in the ſame manner a6 
now uſed by aſtronomers for conſtructing ſolar eclipſes, let BC! 
be the meridian wherein the ſun is, to which let be inclined the 
right line EH G, repreſenting the path of Venus, in an angled 
2® 18', whole diſtance from the center C let be 240 parts uber 
BC is 31, and from C let fall the right line C H perpendicul 
upon FG; and ſuppoſing the planet in H at 1) 55 or 5's) 
in the morning, let the right line FH G be divided into thebv 
rary ſpaces III. IV, IV. V, V. VI, Sc. equal to CH, tha! 
four minutes; let the right line K L be allo equal to the diff 
rence of the apparent ſemidiameters of the Suu and Venus," 

15 130 and 2; and the circle, deſcribed with the radius k 
and from any point within the {mall circle, repreſenting 8 
Earth's diſk as a centre, will meet the right line FG in ih 
point denoting what o'clock it is at London, when Venus Fi 
touch the Sun's limb in an angle of internal contact, in i 
place of the earth's ſuperficies, that lies under the aſſumed pu 
on the diſk; and if a circle, deſcribed from the center C ® 
with the radius K L, meet F G in the points F and G, the ng 
lines FH, HG will be = 14 417, which PFenus will ot 
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ub over in 30 40“; therefore, F will fall upon 2h 15, at Ton- 
6, and G bv 9* 35 in the morning; whence it is evident, 
bat if the Earth's magnitude, ſhould by reaſon of the immenſe 
tance, vaniſh, as it were, into a point; or if diveſted of its 
inal motion it ſhould always have the ſun vertical to the ſame 
int C, the entire Mora of this eclipſe would continue for ſeven 
urs and à; but in the mean time whilſt the Earth revolves 
ith a contrary motion to that of Venus thro' 1 10 degrees of 
ng, and conſequently, the duration of the faid Mora is 
mer, fuppoſe 12 minutes; it will nearly be 5* 8“, or 10)“. 


n Now in the meridian itſelf Venus will be near the Sun's center 
1; MM the eaſtern mouth of the Ganges, where the elevation of the 
l is about 225 therefore, that place will be equally diſtant 
conn the $7 on both hands, in the moments of the planet's in- 
mo cl and egreſs, vis. 53% and 2, as the points 4, b in the greater 


arallel Da UE; but the diameter A B will be to the diſtance 
as the ſquare of the radius, to the rectangle under the fines 
539 and 4 and 68? that is, as 1' 024 is to,/4.6! 13”; and upon 
king a due calculation, the Dr. finds, that the circle, de- 
ibec with the radius K L from the center a, will meet the 


bt line FH in the point M, at 2 20' 4o!, but deſcribed 


ik n the center Y it will meet HG in Nat IX® 29 22! at Lon 
e; conſequently, the whole body of Venus will be ſeen from 
e banks of the Ganges within the Sun's diſk for 3 8' 42! ; 


ereſore, we have rightly ſuppoſed its duration * 8“ ſince here 
art of a minute is inconſiderable. 


ol ' It adapting the calculation to Nelſon's harbour, the Dr. 
derade, that Venus ſhall paſs under the Sun's diſk, when he is juſt 
ech ot to ſet, and emerge out of his diik immediately after his 


Ing, that place in the mean time being carried thro' the hemi- 


he ho ere oppoſite to the Sun from c to d, with a motion conſpiring - 
hat oP > that of Venus; therefore, the Mora of Venus within the 
de disk will become longer by reaſon of the parallax, ſuppoſe 
bur minutes, ſo as entirely to be u 24 or 111 of the equa- 
1s KIN 5 and ſince the latitude of the place is 56 degrees, it will be, 


| the ſquare of the radius to the rectangle under the fines of 53 
iz and 24%, lo is AB = 1' 2/ to cd = 28 33”, and 


f duly making the calculation, it will appear, that the circle, 
in w ned from the center c with the radius K L will meet 
dpi sb line E H in O at a 12“ 45", but deſcribed from the 
Cr 4 it will meet HG in Pat IX® 36 391 ; wheretfore, the 


| ation of the Mora at Nelſon's harbour will be 1 23“ 52/, to 
pen „tester than at the mouth of the Ganges by 1; 10# of 
Vor. VI. N? 7 Hh - tune 2 
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time: But if Venus ſhould paſs without latitude, the ſaid d 
| rence will become 18' 40” ; but if ſhe ſhall be four minutes e 
northerly than the Sun's center, the difference will be increx 
ts 21 40, and will be ſtill greater by increaſing the plug 
N. Lat. 938 | 1 ; 
From the above hypotheſes it follows, that at London Jr 
ſhall riſe entring into the Sun, and at 91 3) in the morningj 
her egreſs touch internally the Sun's limb, and quite lea 
diſk not before 9h 56“. - | | per 
It is evident from the ſame hypotheſes, that Venus ſal 
touch with her center the extreme northern limb of the $1, 
May 23. 11* 1769, fo that, by reaſon of the parallau, l 
Whole body may be ſeen in the northern parts of Norway, wil 
in the Sun's diſk ; whilſt on the coaſt of Peru and Chili! 
mall ſeem to ride on the diſk of the ſetting Sun with a ſu 
ſegment of her body; as in like manner in the Molucea ill 
and neighbouring parts, at ſun- riſing: But if the nodes of Jin 
be found to have a retroceſſion (as there is reaſon to ſuſpedt u 
{ome latter obſervations) then her whole body being every nk 
ſeen within the Sun's diſk, the greateſt difference of theſe ecll 
will afford a ſtill more evident proof of the Sun's parallax, 


An Account of the Cauſe of Venus being ſeen in the day 
i 1716 ; &y Dr. Halley. Phil. Tranſ. N“ 349. p. 466 


1 T may juſtly be reckoned one of the principal uſes « 1 
1 mathematics, that in ſeveral caſes they can prevent the lux 
ſtition of the unſkilful vulgar; and by ſhewing the gen 
cauſes of uncommon appearances, deliver them from the ii 
apprehenſions they are apt to entertain of what they call n 
gies; of this kind was the appearance of Venus in 1716 l 
day time; generally taken notice of about London and elſeuin 
and by ſome reckoned to be prodigious: This put the Dr.y 
enquiring how this planet ſhould be fo — ſeen by d 
whereas ſhe rarely ſhews herſelf ſo, unleſs to ſuch as know! 
actly where to look for her: To reſolve this, the following 
blem aroſe, viz. To find the ſituation of the planet ini 
of the earth, when the area of the illuminated part 
disk, 15 a Maximum. : 769 | 

To inveſtigate this Maximum, the Dr. aſſumed the fol 
Lemmata. 1. That the viſible area's of the diſk of tht 
planet, at different diſtances, are always reciprocally . 
iq vares of thote diſtances, which is evident from the firlt pri 


ples of Optics. 2. That the area of the whole diſk of the pl 
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5 the area of the illuminated part thereof, as the diameter of 
circle to the verſed fine of the exterior angle at the planet, in 
e triangle at whoſe angles are the ſun, earth and planet. 
That in all plain triangles, four times the rectangle of the 
ks, containing any angle, is to the exceſs of the ſquare of the 
mof the fides above the ſquare of the baſe, as the diameter is 
the verſed fine of the complement of the contained angle to a 

circle, which the Dr. calls the exterior angle: This is a new 
zorem, and of good uſe in trigonometry, and eaſily proved 
m the 12, and x3. of the ſecond book of Euclid's Elements. 
This premiſed, putting m for the diſtance of the ſun and 
h, 4 1 for that of the ſun and Venus, and x for the diſtance 
the earth and Venus, or the third fide of the triangle ſought; 
| the 3. Lemma 4.x will be to the exceſs of the ſquare of 
Tx above the ſquare of m, as the area of the whole diſk of 
145 to the area of the part illuminated; and by the 1. Lemma, 
- area's of her whole diſk are at all times as the ſquares of 
mL 1 + 21x + x8 — mm 

nx "IT 


iprocally ; whence the quantity Yo 


Will in all caſes be proportional to the area of the illuminated 


rt 
Now that this ſhould be a Maximum, it is required, that the 
nion thereof be equal to o, or that the negative parts thereof 
equal to the affirmative, that is, that 


ur t2xxX Au =I2nNx* xXx n aun ex —mm, 
ldi all by 4 A, the ET 21x 2xx 
zun + 61x + 3xx zun; conſequently, 3 un ＋ 41x 
** z m, and therefore; x =4/ 3mm op un — 20. 
From hence a ready, and elegant geometrical conſtruction be- 
mes obvious; for, with the center 8 (as in Fig, 2. Plate VIII.) 
J radius 8 T = #3 deſcribe the ſemicircle T DA; and with 
e ſame center and radius 8 E = #1, the ſemicircle E V B, which 
0 ſemicircles ſhall repreſent the orbs of the earth and Venus; 
n make the chord AD equal to the radius 8 T, and from D 
vards A lay off DF 8E; draw T E, and therean place 
GS BCD 23, and with the center T and radius TG dee 
ide the arch G V, cutting the ſemicircle BVE in V, and draw 
lines SV, TV; the triangle ST V 1s ſimilar to that, at 
ole angles are the ſun, earth and Venus, at the time when the 
a of the enlightened part of that planet's diſk, as ſeen from 
earth, is preateſt 5 how this geometrical effection follows from 
equation is too evident to 5 repetition. be 
AGES * q 


—_— 


—_— ©. 2 


— ˙ 


4 If Bb - 1 


always to happen. when the planet is about 40 degrees diſtan 


and caſt a very ſtrong ſhade on the horizontal plane on whit 


- of the fixed ſtars are inconceivably ſmall, and next to nothi 


about which time, when the ſun grew low, ſhe was very plin 
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In conſequence of this ſolution, the Dr. finds this Marys, 


from the ſun; and the times thereof, about the middle betye 
her greateſt elongations on both ſides from him, and her wh 
grade conjunctions with him; when little more than a quarter; 
her viſible diſk is luminous, and reſembling the moon when abo 
five days old; and notwithſtanding her diameter is at that tin 
but 50 ſeconds, yet ſhe ſhines with ſo ſtrong a beam, as tof 
paſs the united light of all the fixed ſtars that appear with hy 


they all ſhine ; an irrefragable argument to prove, that the di 


ſince ſhining with a native light, ſo many of them do not eq 
the reflex light of a quarter of a diſk, cs than one minute; 
diameter. . 4 

In this fituation Venus was found on the roth of July 111 


ſeen in the day time, for ſeveral days together; as ſhe might bu 
been in the mornings, about the latter end of Seprembey; l 
this, ariſing from the cauſes already ſhewn, is nothing un 
mon; for, every eighth year it returns again, fo that the pn 
may be ſeen on the ſame day of the month and hour, and 
nearly in the ſame place; as all acquainted with the hearal 
motions know. | ; 

| Laſtly, it is to be obſerved, that the equation 
=+/3mm u — 2n has a limit; for, if # be equal to 
the poiat V will fall on B; and the whole diſk of a plant 
that diſtance from the ſun would be the Maximum, vis. whe! 
its ſuperior conjunction with the ſun ; and the like if » were 
than ⁊ m, the arch GV in ſuch a caſe not interſecting the ſen 
circle BE. 


An Account of a very uncommon ſubſiding of the Eu 
near Folkeſtone in Kent 3 by %, Ser Y hit Tu 
N” 349. P. 469. I 

LI. 3. Plate VIII. repreſents a ſtrait road from what 1s 

L led the mooring-rock to Tarkingham-houſe ; the count!),! 

to the rifing and falling, is much the ſame, for about a mik 

each hand of the ſaid road. RY | | 

A repreſents the mooring-rock, about half way between 
and low water-mark ; B the foot of the cliff, 50 yards from! 
rock ʒ C the top of the cliff about fix yards high; C D a plan 

50 yards; DE a craggy cliff 60 yards high; E P a plain a 

TY | | a ml 
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mile long; FG a hill of ſteep aſcent, near half a mile; GH 
e land from the top of the hill to the houſe, near a mile; I 
urlingham-bouſe lying near two miles and a half N. N. W. 
m the rock; E G H a line of fight; K B L the ſhore at high- 
iter mark. 7 Ss F 

The nooring-rock (tho it lies ſurrounded with a great many 
ber N is a very noted one, known by this name, time out 

mind; here veſſels uſe to be moored, while they are loading 
ith the other rocks, which they take from hence for pier- heads; 
nd a great quantity of them was ſhipped in the time of Oliver's 
lurpation, and carried to Dunkirk for the ſervice of that har- 
our, | 

This rock has remained fixed in this manner in the memory of 
an; and old men have obſerved, that for 40 years and upwards, 
- diſtance between it and the foot of the leſſer cliff A B has 
cen much the ſame ; tho' there ſeem nothing extraordinary in 
Wis, yet it is what they take ſpecial notice of, to their great 


priſe ; for, they ſay, and prove by good marks, that the leſſer 
If BC has been conſtantly falling in; inſomuch, that from 
me to time, in their memory, near 10 roods forward to the land 
ee been carried away by the ſea; from whence, as it appears, 
hat the plain between the top of the lefler cliff, and the foot of 


e higher cliff C D has formerly been double the breadth it is at 
reſent, ſo the diſtance between the rock and the foot of the leſſer 
Wr lower cliff AB ſhould have increaſed in proportion, and 
ould have been double at preſent to what it has been formerly; 
ut this diſtance remaining the ſame*or rather leſs (as ſeveral 
ink) is what is very ſurprifing ; nor can it be accounted for 

therwiſe than by ſuppoſing, that the land preſſing forwards into 
he fea is waſhed away by the high tides; and as often as this 
appens, preſſes forwards again; this preſſing. forwards of the 
nd into the ſea is plain matter of fact, and that not only at this 
ne place of obſervation, but by like obſervations all along this 

alt, as far as the ſituation continues the ſame. | 

At the top of the higher craggy cliff at the point E, it is to 

x oblerved, that (as old men inform us) upwards of 40 years 
80, not ſo much as the top of Zarlingham-houſe could be dit- 
med, neither from hence, nor yet a pretty diſtance off at fea ; 
ut it diſcovered itſelf gradually, till at this day not only the 
hole houſe, but a great tract of land below it is plainly to be 
den, as in the line of vifion EG H; the tracts of land is more 
n proportion than what is deſcribed in the figure between the 
Junt at H and the houſe ; in this there can be no fallacy ; and 
we 
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| we can afcribe it to nothing leſs than the ſinking of the hills, fh 
their tops could never wear away conſiderably, being always , 
vered with graſs, and never broken up by the proven or other 
wiſe. Theſe hills are all of chalk, and have probably very lat 
caverns within fide, ſprings of water always flowing plentify 
from the foot of them; and Mr. Sackerre was indes, that fe 
veral cracks have been often obſerved on their tops; whatever he 
the cauſe thereof, it is not to be doubted, but that theſe hills xr 
greatly ſunk ; and their ſubſiding, as the people at this pl 
ſuppoſe, forces the cliffs and all the land forwards into the fes; 
The cliffs conſiſt of large ragged ſand-ſtones till we come to wx 
a yard (at ſome places more) of the bottom; then we meet wi 
what they call a /lipe, i. e. a ſlippery fort of clay always wet; 
upon this /ipe at the bottom they ſuppoſe, that the hard fly 
land above ſlides forwards — the ſea. 


Several Obſervations made about Rome, Naples, Oc. in i108; 
1684; by Dr. Tancred Robinſon. Phil. Tranſ. Ne 36 
P-. 473 | 
FF his journey from Rome to Naples the Dr. obſerved on te 
rubbiſh of the Tre raberne an unuſual vegetable for thi 
place, remote from any town or houſe, viz. the Ficus indica ſji 
noſa, commonly called the Opuntia, or Tuna, and by our mti. 
raliſts of America the prickly-pear, whoſe juice tinges the utin 
red; when he came to Naples, he found it there near the rock 
and in ſome wild ſolitary places, like a native; when the $6 
niards plant it, they chuſe deſert places: The cochineet-vernic 
las, before it changes into the chryſalis or aurelia of a lady um 
is faid to feed in great numbers on this plant; but the colour lie 
in the nymph æworm before it turns a G2erle ; from this the It 
takes occaſion to reflect upon the ſeveral ſpecies of our European 
worms, ſome of which, if tried, might be found to yield na 
colours; we are aſſured, that the maggot of our #lex yields the 
kermes, and a noble ſcarlet dye before it turns into a fly; fevenl 
ſhell-Gſh, which are a ſort of inſects, contain purple juices: li 
paſſing the Appenines and Alps the Dr. obſerved in ſome Su 
or beds, and even in the midſt of the hardeſt rocks, great vari!) 
of perfect ſhells, that never occurred to him on the Lali 
ſhores, nor in any of the great number of Muſæums of tu 
country; ſo he conjectures they might be exotic: Going finde 
on the Via Appia he obſerved a great deal of the ſiliqua arbor d 
carob tree, commonly called panis S. FJoannes Baptiſie, ont 
Pulp of which ſevera] poor people were feeding; the huſks em 


7 1 
——— 


| dee, which he once obſerved in very hot weather beſore tay 


ſea, where they ſometimes germinate, . ferment and take fig 


ſome account may be given of Therme or hot baths, whoſe wi 
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OI ONE 00 len 
Upon viewing the Yulcano's about Naples, Veſuvius on 

eaſt ade, the Selfarars and Monte di Cinere IT weſt 1 
Puzzudo and Baie, the Dr. obſerved the ſame face of natuy 
which he ſuppoſes run thro? all the other Plcano's of our glb 
viz. heaps of pumice-ſtones and cinders of Marchaſites on they 
fides, with beds of flowers of ſulphur on their tops; the hoh 
and cavities in thoſe calcined minerals ſeem to be the nidas of ty 
ſulphur, which hath been ſublimed by the heat and fire of th 
vaſt maſs of pyrites, that compoſe the bowels of thoſe Vulcan 
and lie ſcattered thro' ſeveral parts of the earth, even under th 


throwing up little iſlands; ſo that a e 0 other ſhody 
of the globe may ariſe from the mines of theſe combuſtible a 
exploſive minerals, laden with ſulphur and elaſtic ſalts; her 


ters gliding thro! theſe hot beds partake of their gas, or ſpirit 
of theſe medicinal boiling waters and ſtoves, there are more ahai 
Naples than in any place the Dr. ever ſaw or heard of, the wha 
country being continually pervaded by hot ſteams. 
Walking round this city the Dr. found palm. trees, ſome wit 
unripe dates hanging down, others without any fruit; and the 
is another ſpecies of palm that ſweats out the Gum Dragon; th 
Dr. ſuppoſes, that the monks tranſplanted them from fri 
here he ſaw growing ſeveral ſugar-canes, rice, maiz, and a pred 
deal of the purging ſenna and cummin ſeed : Thro' the wha 
Campania of” Naples he obſerved the fame. vegetables to h 
larger and ranker than in any other parts of Traty, as the Pla 
tanus, the Lantiſcus, the Terebinthus, the Piſtaches, the Out 
ders, Agnus caſtus, Barba Fovis, the Tragacanth, the Syn 
the capers, Ec. the *melons, jujubes, a20goles and other rut 
were of a better taſte ; the Goſſypium, with the cotton breakuf 
out of the huſks, adorned ſome of the fields; the hedges wt 
full of pomegranates, almonds, tamarisk, ſumach, cedrus, If 
cia (a ſort of juniper or ſavin) and a great deal of Philiynt 
Alaternus,' Ciſti, Cytiſi, Myrtles, ſpaniſh broom, bays, att 
ftines, &. all wild and natives of that warm ſoil and kind 
climate: The water- lemons, the olives, the oranges, lemons al 
citrons were better than thoſe about Genoa or in Provence: I 
Lotus arbor or nettle tree, the Paliurus or Chreiſt-thorn, " 
ricinus or Palma Chriſti are common in the hedges, togete 
with ſeveral Tyymelæà s. | 7 


— 
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The Dr. ſaw them fiſhing for coral and Hippocampi; the 
| did not come foft out of the ſea; a hard cruſt covers the 
ſegetable part that bears ſeed, as the alga's and fuci do; they 
ach the / wword.fiſb by darting a ſpear into him, as they do the 
hales in the Groenland fiſhery. | | 

When dark night came on, the Dr. obſerv'd vaſt numbers of 
uminous flies thro' the Campania of Naples; perhaps our 
nale glow-worm, or flying cicindela may — there; not 
ut that ſeveral other inſects may carry ſuch lanthorns about 
hem ; the ſcorpions creep out about that time; and the Dr. 
us found them often in bed with the punaiſs, or bugs. The 
edges are full of lizzards of various colours, and the cicada's 
hirp and ſing towards evening; he obſerv'd ſeveral ſpecies of 
tioging ſpiders in the corn-fields ; ſome of which, in hot har- 
ſts, may prove tarantula's, the poiſon of animals and plants 
ncreaſing with the approach of the ſun and the heat of the cli- 
nate; a great many filk-worms were ſpinning on the trees and 

rubs; the birds prey'd upon them, before they could change 
nto paprlio's, as they do on {warms of locuſts : The Dr. often 
it their young frogs, tortoiſes and ſnails, ſerv'd up with oil 
ad pepper, as allo their /ea-urchins and the Urtica marina. 
alld ſea-gelly or blubber, tho' it be an animal, with a true 
cart and veſſels for the circulation of fluids ; ſome of their 


hiſtlesare no ungrateful ſallet. | 
He ſaw ſome vitriol works about Sena, Rome and Pugguolo; 


nd alum works only about Civita Vecchia; — the ſands 


fthe Adriatic ſea he obſerv'd ſeveral white, clear, ſhining 
nts ; which, the Dr. was told, were carried to Venice to make 
be fine chryſtal glaſs at Muran. 1 | 2 
The magnificent ſeprizonium Severi, as repreſented by Dr. 
grave in his Ceta Britan. & Synop.Chrondl. Dom. Sever. ſtood 
ar the foot of the Palatine hill, on the E. S. E. fide, overlook- 
gthe Via Appia and Circus maximus, Titus's amphitheatre 
eing near on the other ſide ; by the number of portico's, which 
ere ſeven, it might contain a vaſt many people, as ſpectators 
{ the triumphal entries, and publick games. A 
Dr. Muſgrave takes it to be the Sepulchretum or burying 
lace of that imperial family; tho' moſt of the ancient Mauſo- 
uns, at leaſt ſuch as Dr. Robinſon law, were Rotonda's or 
V:mbaria's, for the more convenient placing the urns of thz 
ndred; as that of Auguſtus near the Campus Martius; that 
Adrian on the oppoſite bank of the Tyler; thoſe ſaid to be 
1Po's, Ciceros and Munatius Plancus's, near Gaieta and the 
You, VI. 7 N 11 Via 
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| ſhining and hard, laid in plaiſter as firm as marble; their mo- 


of the rerra Puteclana; but the preſent inhabitants have |d 


rena's (a ſpecies of ſea-pike, a-kin to the needle fiſh) ti 


 &vſſus or ſilk of the pinna; ſeveral ramburo's or drum - fte 


call'd the microroſmo marino, with ſeveral ſhells, ubili in 
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Via Appia; that of Virgil on the fide of mount Pauſllippn. 
that 2 Metella _ ſome others on the Yia ae 
ſome were pyramidal as that of Cæſius in the wall of Nom 
and a few others on the public roads: This ſeptixonium Sen 
ſeems to differ from the reſt of theſe ancient Sepulchreta, 
private burying- places; which might be varied according | 
the fancy and humour of great families: This urn- burial wy 
only in faſhion amongſt the better ſort, as for the dead bod 
of the plebeians and ſlaves, they were generally laid in placy 
where they had dug ſtone, and theſe quarries became ca 
combs ; the laws prohibited them to bury within a city, unl 
the bodies were firſt reduced to afthes. N 
The Dr . obſerv'd, in jſeveral of the ruins beth about Ry 
and Naples, large ſtones laid cloſe together, and wedged very fil 
with little or no cement; the bricks towards the middle of 
building were generally of a rhomboidal figure, very ſmooh 


tar was much more durable than ours, as appears at this dy 
by their Aguedutts and Piſcina's, the Cento Camere, and (aj 
gula's bridge under water at Bate; Pliny ſays they made uk 


the way of tempering it. 8 
During his ſtay at Genoa, Leghorn, Oſtia and Civita Vercbil 
the Dr. ſaw ſeveral zorpedo's or cramp fiſhes, very accurtch 
diſſected by 8. Lorenzint; and he allo ſaw a great many ſpy: 


uranaſcopus, call'd bocca in Capo and Prete ; the mola or ſun 
fiſh; the dentex or pentalis; altavela's, a ſort of paſtinacs; tit 
teſce baleſtra or capriſcus; the peſce pertine or novacula; tht 
Sygena or baJance-fiſh, as large as the ſaw-fiſh or moſt ſharky 
the /colopax or trombetta, call'd by our ſeamen the bellows 
trumpet-fiſh; the draco marinus; the tunny-fiſh ; the centrm 
or peſce Porco; the aquila, the ſcorpius major, with a vari 
of rurdi in the markets; but what pleas'd the Dr. moſt, wet 

1ome odd ſea-animals, as the lepus marinus, a ſpecies of naked 
ſnail; the trix marinus or eruca, call'd by the ſeam 
p#nci6, with a bruſh hanging out of the tail, reſembling i 


and a plenty of mar 19's ; he alſo obſerv'd a ſtrange ſea-animk 


vegetables growing or ſticking to its back; this appear d to 
Dr. a- Kin to the echini marini, or rather to the ſtellq marinh 
being triangular, and ſometimes pentadacty lous. 1 

| | ; e 
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The Dr. went out in a boat with the fiſhermen, who ſhew'd 


OR 
wii im ſeveral /oligo's, polypi, and ſepia's or cuttle-fiſh, all 
Row \ſtaceous; Tome of them were caſting out their ink into the 
Kun ner; becauſe, as the Dr. ſuppoſes, ſome ſharks, dog-fiſh or 
10, ner enemies were near them; this black liquor may proba- 
ing be the gall of thoſe animals; in their nets the Dr. often 
1l wad ſea inſets and vegetables; and indeed a new world, 
bodidlM:deſcrib'd by naturaliſts, at leaſt unknown to him; ſo that a 


cat many things eſcap'd him, and were utterly loſt for want 
the art of drawing; therefore, the Dr. would adviſe all tra- 
une ellers to be converſant in that very uſeful ſcience, 
He obſery'd, that the alians, near the Aps and Appenines, 
id ſeveral birds francolino's, as our red, grey and black 
ame; and even their own red and white partridges; the dif- 
rent colours of the hens from the cocks, the ſeveral variega- 
nooth ons in their feathers, the different ages and places, have all 
ven occaſion to 7 16 names and ſpecies; and the ſame 
hing may happen in fiſhes, quadrupeds, inſects and all the 
iriſions of ZooJogy, and even in Botany and Minerology. 
e The Vralians call ſeveral of their little fat birds beccafizo's, 
e bat feed upon figs, grapes, and other ſweet fruits; thus the 
3 their ortulaus taken in the vineyards and gar- 
ens: Some of the ancient authors obſerve, that the Romans 
ad to feed their geeſe and other birds with figs, when they 
tended to ſwell their livers to a very great fizes The merops 
r ahiaſter is common on their brooks; it flies like our Kings- 
er, and preys not only upon inſets but fiſh; there is a very 
autiful bird in Taly, that hangs its neſt down from the 
Woughs of trees; when the Dr. ſaw it fly by him, he took it for 
n Indian bird, from the brightneſs of its colours; it is as large 
a our miſſel-bird and thruſn. Qręr. an Icterus Plinis? The 
ru eat cock of the wood, ſaid to be found in freland, is common 
n the ſides of the 77alian hills, and frequently brought to the 
werfWarkets : He ſaw twice or thrice the Himantopus, and the 
lenicopterus or Flamingo, whoſe tongue was a dainty 
mongſt the Romans, when they grew luxurious: He alſo ſaw 
me tpoon-bills; theſe three laſt birds were wading in the 
ers and marſhes near the ſea; he once ſpied Pelecans on the 
Uriatic, near the mouth of the Po; the Avis Diomedæa was 
ung up dried in one of the Muſæum's at Florence, but they 
Id him, it had been taken on ſome of the iſles of the Archi- 
ago, ” | 
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the markets, even at Paris on Maigre days, of which a 


ſteinbock, whoſe large horns are recurvated almoſt as far bi 
as the tail; they are very ponderous for the bulk of the animi 
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On the Taguna of Venice, the Dr. ſaw ſeveral ſpecies 
Mergi, Lari, Colymbi, and other water fowls, moſt of which 
div'd; he was ſurpris'd with the variety of them, having 
never ſeen ſo many on other coaſts; perhaps the hard wing 
had forced ſome unuſual birds thither; the Monks and Fryw 
told the Dr. they eat ſome of theſe ſea-birds in Lent, and 9 
faſt days, becauſe they liv'd upon fiſh, and had a fiſhy tif 
as the French pretend their Macrenſe have, which is a kind a 
ſea-duck, common on the coaſt of Normandy, and brought u 


an account in Phil. Tranſ. No 192. 4 
Bruffalo's are common in the kingdom of Naples, and in ſont 
parts of Lombardy, where they — and draw with them, 4 
pecuhar cheeſe is made of their milk, call'd Cafio di Cavalh 
rouPFd up like ſtiff pieces of ribbon; of their black ſhini 
horns they make ſnuff-boxes and combs; theſe animals 1 
unruly, and therefore they lead them with iron or braſs rin 
drawn thro' their noſes; they make buff - leather of their ſſu ee 
he once ſaw ſome hairy ſheep feeding on a common, whid 
were peſſibly brought from Afric. | ; 
In paſſing the high Aps, the Dr. had a view of the iht 


having ſeveral knotry rings, that may help them in climbig 
they are rarely caught: The rupicapra or chamors is very com 
mon on the ſides of the cliffs, whoſe ſkins afford ſoft leatbt 
the Mus Aipinus or Marmota is as large as a rabet, will fo 
grow tame in houſes, tho' brought down from the ſummttia 
the higheſt mountains, where it will grow fat. 

The Dr. ſaw in ſeveral towns of [taly, freſh ſtrong pom 
pines, which the inhabitants told him were taken in the hed 
and ditches thereabouts, tho' much more rare than u 
land Urchins: In the country-of the Gri/ons, and in ſome <a 
tons of Sroirzerlard he has often oblerv'd the ranma 
veridis or ſmall tree-frog, perching on the boughs and lea 
In the northern parts of Germany he ſaw ſeveral ell-{kins, 4 
thoſe of the rein-deer ſtuffed, and ſer up in Muſeum's, l 
never alive; tho' theſe animals are ſaid to be common in 4 
couy and Lapland, and ſometimes ſcen in the foreſts of Pyiſt 
The skins of the þ:ppoporami, ſaid to be the Behemoth, ar! 
ſome collections of eurioſities in Yaly and Holland, fo likes 
are thoſe of the musk-deer, one of which is in the Mufel#' 
the Royal Society. f 1 
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az to that Aurora borealis, whoſe phænomena are deſcrib'd 
explained in Phi. Tranſ. N? 347. the Dr. is of opinion, 
at tboſe phoſphorous or luminous appearances in the firma- 
ent proceed from the various effluvia, perſpir'd out of our 
obe, or paſſing thro' it; for, he has ſeen thoſe lights over 


deins, the Strombulo iſlands, and towards tna in dark 
tel chts, when thoſe Yulcano's were not flaming nor burning, 
1d Mir fides and tops being paſſable to travellers at that time, 
1+ a all their external parts quiet: We are aſſur'd, that e- 


14 and Groenland abound in Yulcano's; fo likewiſe may 
ort · eaſt Lapland, north Ruſſia and Tartary, where vaſt 

zins of mountains are ſaid to run; the Zeſuirs and other tra- 

lers relate ſeveral prodigious eruptions of fires and carth- 

akes towards the north of China, but nearer the pole, the 

arth muſt be clos'd and pent up for. ſeveral months, by the 

ng ſevere froſts, and continual ſnow and ice, which relax- 

g towards ſpring, may give vent to that vaſt maſs or maga- 

ine of perſpirable matter, that had been confined ſo long in 

ot ſubterraneous priſons; and this may be one reaſon, why 

imal bodies themſelves are often ſenſible of changes at that 
_ our climate ; when perſpiration 1s upon ſuch an 
bi creale. . | 


fn Account of the miſchiefs enſuing the ſwallowing of 
eu Sores of Butlace and Sloes ; Ng Derh _ Phil. Trani. 
N 349. p. 484. | MW 

MON the ſeveral accounts tranſmitted to the Royal 
Society of the miſchiefs enſuing the ſwallowing of divers 
es of ſtones, there is no caſe, wherein the leſſer ſtones of 
are uit, as ſloes and bullace in particular, have produced any 
ungerous ſymptoms, eſpecially in the ſtomach alone; the lar- 
1 aer ſtones of prunes and plumbs have produced, it is true, 
ery fatal effects; but many ſwallow the lefler ſtones of ſloes, 
herries, Sc. rather out of choice, than with any apprehen- 
aer of danger, ſuppoſing them uſeful in preventing a ſurfeit 
rom the fruit; but the following caſe will ſhew the danger 
en of theſe: The man-ſervant of a neighbouring clergyman 
omplained to Mr. Derham of exceflive pains in and about his 
lomach, and that whatever he eat he could not retain it, but 
"a little time throw it up again; by which means he was re- 
uced to a very low and languiſhing condition, inſomuch that 
is life began to be deſpair'd of: Upon this, applying himſelf 
 lome practitioners in phyſick, one of them plied him with 
ſtrong 


— 


as alſo in riding, tho' gently : Upon theſe occaſions he you} 


calls rerreftrial, are ſuch trees, ſhrubs and herbs, as giv 
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ſtrong vomits for eight days together, with very little fipny | 
ſucceſs; but ſome time 3 having occaſion to ride ſomey| 
more than ordinary, he found himfelf much pained in hi, 
ſtomach, and fick, which ending in violent vemiting a 
ſtraining, brought up the firſt ſtones he ever perceived to cons 
from him, about 20 in number: After this he had frequent u 
turns of the yomiting up of bullace and 1loe-ſtones, eſpecull 
upon violent exerciſes, particularly upon moving and ſtooyi 


be ſeis'd with acute pains in his ſtomach, and ſoon afterjs 
would throw up more of thoſe ſtones; he has reckoned y 
wards of 120 bullace and ſloe- ſtones, beſides ſeveral others thy 
came up when he was riding, or about his buſineſs ; but af 
he had diſcharged them, he was much eaſier for a while; by 
commonly brought up a ſlimy matter with them, mix d wii 
blood or tomething very like it. . r 

The cauſe of all this diſorder, the patient aſcrib'd to h. 
greedily devouring all ſorts of fruit he could come at, and yu 
ticularly bullace and ſloes, which he us'd to ſwallow donn 
great quantities, without evacuating many of the ftones by 
fool, as he obſerv'd others did: Theſe ftones, he thinks, ly 
in his ſtomach, at leaſt ſome of them, upwards of ten yean 
but he felt no pain till about four years before; and atfil 
not ſo violent, nor attended with ſuch ſevere fits of vomitug 
and loſs of appetite, as afterwards. Z 


Obſervations and Experiments relating to the Motion of il 
Sap in Vegetables; by Mr. Bradley. Phil. Tran, No 3 
P- 486. 

P LANTS, in general, are either terreſtrial, amphibun 
or aquatic; and ſo nearly do vegetables agree with ant 

mals in moſt particulars, excepting local motion and its cook 

quences, that from the knowledge of the one we are reaſon 
bly led to the diſcovery of the other: Thoſe plants, which 


only on the land, and theſe, like land-animals, have diver 
ties of food, method of generating and certain pgs of lik 
Of the amphibious race, which live as well on land as in t 
waters, are willows, ruſhes, mints, Sc. and theſe in mil 
reſpects are not unlike the otter, tortoiſe, frog, &c. The aq 
tics, whether of lakes, rivers or the ſea, are very numer 
and theſe may be com par'd with the fiſh-kind, and, like then 


will not live out of their proper element ; in treſh waters mn 
| | W 


8 0 
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ter lillies, plantains, Cc. and in the ſea, corals, fuci, &c. | 


nts lem to poſſeſs only the next degree of life below the 


oft ſtupid animal; or where animal life ceaſes, there the 


cetable life ſeems to begin: The! ſeaſons of motion in 


bins are the ſame with thoſe of animals, which ſleep during 


e winter: An artificial heat will give motion to either of 
eſe in the coldeſt ſeaſon. | | | | | 
The common opinions as to the motion of the ſap, are as 
lows; firſt, the ſap does not riſe by the pith, becauſe ſome 
we obſerv'd the trunks of large trees to be without that part, 
d yet the ſame trees have continued to put forth fruit, and 
anches on their tops: Mr. Pradley obſery'd, that the pith is 
t found in thoſe branches ofa tree which exceed two or three 
ats growth; and it is certain, that the pith which is in a 
anch of this year, for inſtance, will (the greateſt part thereof) 
diſtributed into thoſe boughs which form themſelves the 
xt ſeaſon. 1 2 

It is aid by ſome, that the tree does not receive its nouriſh- 
ent by the bark; for that trees, after loſing that part, will 


| continue their growth: Others tell as, that if the bark be 
way round the trunk of a tree, it will preſently dye: 


heſe various opinions ſeem to have been ſet on foot without 


raordinary conſideration, and on the perſuaſion that 4 


e has but one bark; whereas, upon examining with the 
icroſcope, we find four diſtinct coverings to each branch 
out the woody parts; the two outermoſt barks: may be 
ken from a tree without great damage, bur the other two, 
ich lie nearer the wood, being ſtripped off, will kill the 
e. | 4 | | 
dome affirm, that the ſap neither riſes nor falls in the woody 
tt of a tree, becauſe they have not been able to diſcern any 
to iſſue out of that paat, when a branch has been cut : The 
Icrolcope plainly ſhews us the veſſels in the wood, thro' 
ich the ſap riſes from the root; but as theſe tubes are not 
ge enough to admit into them any thing groſſer than vapour, 
hey have been eſteemed to be of no great uſe; but the ex- 
ſatlon of the following figure will in ſome meaſure diſcover 
ir office, and that of ſuch other parts of a plant, as are 
crally deſigned for its growth; but in the firſt place it is 
Per to enquire a little into the nature of the root. 

e root of a tree is chiefly compos d of a Parenchyma, more 
0's than that in the ſtem or body of the tree; it has likewiſe 


4 Sand a covering; the root, that is, the principal part of 


it, 
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it; «his proviſion being made in the ſtomach of the plant; 


figure of a ha 
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it, receives into it ſuch juices of the earth as are proper fy; 
and no other; in ſome meaſure reſembling a wick of cone 
which, being impregnated with oil, will only admit gil in 


it may be called, chiefly in the autumnal months, the tree 
prepared for germination ſo ſoon as the earth is ſufficient 
warmed, either by the ſun's beams, or an artificial heat, f 
as horſe-dung, bran and water, or other the like fermeny 
theſe heats raiſe into vapour the. juices contained in the m 
and by that means cauſe vegetation. _ | 
Fig. 4. Plate VIII. is part of the branch of an apple tm 
formed in May 1715, and cut in April 1516, and that in t 
* the length being ſomewhat more th 

the diameter, which was about a quarter of an inch; this ben 
magnified with one of Campani's microſcopes, diſcovers i 
following parts; vis. 1, 2, 3, 4, 5» 6, 7, capillary veſſe 
which run longitudinally thro the branch in the woody 
formed in 1715; thro' theſe tubes the ſteam riſes from i 
root, the ſtrength of which is well explained by Capt. Say 
engine for raiſing water by fire; from A to B we may n 
veſſels of the ſame ſort, formed at the ſame time; 8, 95. 
veſſels of the ſame uſe with the former, and that formed then 
ſelves for 1716; by this means the diameter of rhe branch 
increaſed, and additional nouriſhment ſuffer'd to pals uf 
thoſe buds, which are to make new branches; and theſe 
made out of the fourth or innermoſt bark, mark'd CC; ü 
mouths of the capillary tubes of the years 1715, 1716, 
DE; the vapour which riſes from the root, is continued! 
theſe veſſels to the extremities of the branches, where it me 
with parts (not here repreſented) reſembling glands; vi 
plands, if they may be ſo called, are likewiſe found at eie 
not or joint; at theſe places the vapour coming near the at 
condens'd, and returns between the barks, by means 
own weight, down FG H, leaving in each bark, mark'd 1M 
ſuch juices as each of them is naturally adapted to ſeparate in 
it; till at laſt the more oily part, paſſing to the root, V 
lengthen the fibres thereof; as icicles are lengthened; and! 
its oily particles preſerve them from rotting by the wet; | 
parts which compoſe the ſeveral barks are parenghymou 
ipongy; the firſt mark'd M is of a cloſer contexture than! 
ſecond N, and the ſecond cloſer than the third O, and 6 
till theſe parenchymous parts are interwoven with the l 
tudinal wood-veſſels where. they are ſomewhat contri 
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growing in a cluſter with them, which he ſuppoſed were feed 
_—_— of that day; the ſeed of all theſe were then ripe au 

Alling. | | 0D 
When the whole fruit had been thus covered with mold for 6 
days, this vegetable quality began to abate, and was quite gow 
in two days more; then was the fruit putrified, and its fleſh 
parts now yielded no other than a ftinking water, which beg 
y 


to have a gentle motion on its ſurface, that continued for two 
without any other appearance: He found then ſeveral ſmall me 
gots, as Fig. j. move therein, which grew for the ſpace of ii 
days, after which they laid themſelves up in their bags; thy 
they remained for two days more without motion, and then cany 
forth in the ſhape of flies, as Fig. 8. the water at that time y 
all evaporated, and there remained no more of the fruit than thi 
ſeeds, the veſſels which compoſed the tunics of the Ovaria, th 
outer rind, and the excrement of the maggots ; all which to 
ther weighed about an ounce ; ſo that there was loſt of the fil 
weight of the fruit when 1t was cut, upwards of 20 ounces. 

From this and other caſes of the like nature we may judge 
how much vegetable life depends on fermentation, and ahinil 
life on putrifaction. 


Diving improved; by Dr. Halley. Phil. Tranſ. Ne zg; 
| p. 492. _ 
T HERE have been ſeveral methods propoſed, and engine 
contrived, for enabling men to continue a competent tini 
under water; and the reſpiring freſh air being found to be abſ 
Iutely neceſſary to maintain life, ſeveral ways have been thougii 
of for conveying this pabulum vite down to the diver, who mu 
neceſſarily, without being ſome how ſupplied therewith, retu 

very {con or periſh. 

The Divers tor ſponges in the Archipelago, help themſelre 
by catrying down 1n their mouths ſponges dipped 1n oil; bu 
conſidering how ſmall a quantity of air can be ſuppoſed to h 
contained in the pores or interſtices of a ſponge, and how mu 
that little quantity will be contracted by the preſſure of the l 

cumbent water, it cannot be ſuppoſed, that a ſupply, obtain 
by this means can long ſubſiſt a diver; fince it has been found by 
experiment, that a gallon of air, included in a bladder, and by 
a pipe reciprocally inſpired and expired by the lungs of 4 ma 
will, in little more than a minute of time, become unfit for a0 
_ farther reſpiration ; and tho! its elaſticity be but little altert 
yet in paſſing the lungs, it loſes its vivifying ſpirit, and 15 ft 
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red effete, not unlike the medium found in damps; which is 
reſent death to thoſe that breathe it, and which in an inſtant ex- 
nouiſhes the brighteſt flame, or the ſhining of glowing coals 
+ red hot iron, if put therein: The Dr. leaves others to deter- 
nine what it is the air loſes by being taken into the lungs, or 
at it communicates to the blood by the extreme ramifications 
if the oſpera Arteria, ſo intimately interwoven with the capil- 
iy blood- veſſels; as allo to explain how it is performed; for, 
\therto there has been no diſcovery made to prove, that the ul- 
nate branches of the veins and arteries there have any Anaſto- 
wes with thoſe of the Trachæa, as they are found by the mi- 
ſcope to have with each other; and only concludes from the 
relaid experiment, that a naked diver without a ſponge may 
at be above a couple of minutes under water (as the Dr. ſaw a 
Fprida Indian at Bermudas) nor much longer with a ſponge, 
thout being ſuffocated, and not near ſo long without long uſe 
d practice; ordinary perſons generally beginning to be ſtiffled 
about half a minute of time; beſides, if the depth be confi» 
able, the preſſure of the water on the veſſels is found by ex- 
perience to make the eyes blood - ſhot, and frequently to occaſion 
ſpiting of blood. 9 
When, therefore, there has been occaſion to continue long at 
be bottom, ſome have contrived double flexible pipes, to circu- 
tte ar down into a cavity, incloſing the diver, as an armour, 
o bear off this preſſure of the water, and to ſuffer his breaſt to 
ilate upon inſpiration ; the freſh air being forced down by one 
bf the pipes with bellows or otherwiſe, and returning again by 
te other pipe, not unlike an artery and vein; this, it is true, 
ls been found ſufficient for ſmall depths, not exceeding 12 or 15 
ket; but when the depth ſurpaſſes three fathoms, experience 
aches us, that this method becomes impracticable; for, tho 
te pipes and the reſt of the Apparatus may be contrived to per- 
m their office duly, yet the water, its weight, being now be- 
ome conſiderable, does ſo cloſely embrace and claſp the limbs 
lat are bare, or armed with a flexible covering, that it obſtructs 
Ie circulation of the blood in them, and preſſes with fo och 
ce upon all the junctures, where the armour is made tight with 
ether, ſkins, Sc, that if there be the leaſt defect in any of 
tem, the whole engine will inſtantly fill with water, which will 
hin with fo —_ violence, as to endanger the life of the di- 
i=, who may be drowned before he can be draw up 3 upon both 
lich accounts the danger increaſes with the dept 3 beſides, a 


Nan thus ſhut up in a weighty caſe, as this mult needs be, can- 
| K k 2 | not 
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not but be very unweildy and unactive, and therefore, unkt 1 
execute what he is deſigned to do at the bottom. | n 

To remedy theſe inconveniencies the diving bell was ne 
thought of, wherein the diver 1s ſafely conveyed into any reap 
able depth, and may ſtay a longer or ſhorter time under water 
according as the bell is of a greater or leſſer capacity: This 
moſt conveniently made in form of a truncated cone, the fimalls 
baſis being cloſe, and the larger open, and to be fo poiſed wi 
lead and 1o ſuſpended, as that the veſſel may fink full of air wil 
its open or larger bafis downwards, and as near as poſlible, in 
poſition parallel to the horizon, fo as to cloſe with the ſurface 
the water all at once: Under this receptacle the diver finks doy 
together with the included air into the depth deſired; and if th 
cavity of the veſſel contain a tun of water, a ſingle man may u 
main therein at leaſt an hour, without much inconvenience, 
five or fix fathoms depth; but this included air, as it deſcend 
lower, contracts itſelf according to the weight of the water th 
compreſſes it; ſo as that at 33 foot deep or thereabouts, the he 
will be half full of water, the preſſure thereof being then equ 
to that of the whole atmoſphere ; and at all other depths, t 
ſpace poſſeſſed by the compreſſed air in the upper part of the be 
will be to the under part of its capacity filled with water, 286; 
feet to the depth of the ſurface of the water in the bell belowtl 
common ſurface thereof; and this condenſed air, being taken! 
with the breath, ſoon infinuates itſelf into all the cavities of t 
body, and has no ſenſible effect, if the bell be permitted tod 
ſcend ſo ſlowly as to allow time for that purpoſe ; the only inca 
venience that attends it 1s found in the ears, within which there: 
cavities 8 only outwards, and that by pores ſo ſmall, as 
to give admiſſion even to the air it{elf, unleſs dilated by a cel 
derable force: Hence on the firſt deſcent of the bell a preſlu 
begins to be felt on each ear, which by degrees grows painful, en 
if a quill were forcibly thruſt into the hole of the ear; till 
length the force overcoming the obſtacle, that which conliringWi: 
thele pores yields to the preſſure, and letting ſome condenſed Wiſp 
ſlip in, preſent eaſe enſues 5 but the bell deſcending ſtill lo ve 
the pain is renewed and again eaſed after the fame manner: ſl; 
the contrary, when the engine is drawn up again, the condenlahWiic: 
air finds a much eafier paſſage out of thoſe cavities and ef 
without pain ; this force on the auditory paſſages might poſi 
be ſuſpected to be prejudicial to the organs of hearing, but ſo 
rience teaches the contrary ; but what is more 1nconvenicnt ui | 
this engine is the water entering into it, fo as to conttadt the vj 001 


* 
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# air, according to the aforeſaid rule, into fo ſmall a ſpace, as 
at it ſoon heats and becomes unfit for reſpiration, for which 
eaſon it mult be often drawn up to recruit it again; and beſides, 
he diver, being almoſt covered with the water thus entering into 
ki: receptacle, will not be long able to endure the cold thereof. 
To * theſe difficulties, which attend the uſe of the com- 
1h diving-bell, the Dr. contrived means to convey air down to 
; whilſt below 3 whereby not only the included air was renewed 


» 
4 


4 recruited, but alſo the water entirely driven out, at whatever 
ph it happened to be; and this he effected by an eaſy contri- 
ace, which may furniſh air at the bottom of the ſea in any 
mntity defired ; the deſcription of the apparatus is as follows. 
The bell, he made uſe of, was of wood, containing about 60 
«ic feet in its concavity, and of the form of a truncated cone, 
hoſe diameter at top was three feet, and at the bottom five: 
his he coated with ſo much lead, as that it would fink empty, 
nd he diſtributed the weight in ſuch a manner about its bottom, 


ar it would go down in a ee, poſition and no other; 
edu the top he fixed a ſtrong but clear glaſs, as a window to let in 
ee light from above; and likewiſe a cock to let out the hot air 


hat had been breathed ; and below, about a yard under the bell, 
e placed a ſtage 3 which hung by three ropes, each of which 
as charged with about 100 weight, to keep it ſteddy ; this ma- 

hire he ſuſpended from the maſt of a ſhip, by a ſpritt, which 
vs ſufficiently ſecured by ſtays to the maſt-head, and was di- 
fed by braces to carry it over board, clear of the ſhip fide, 

nd to bring it again within board as occaſion required. 

To ſupply air to this bell, when under water, he cauſed a 

ouple of barrels, of about 36 gallons each, to be caſed with 

ad, fo as to fink empty; each having a bung hole in its loweſt 

part to let in the water, as the air in them condenſed on their de- 

cent, and to let 1t out again, when they were drawn up full from 

flow; and to a hole in the uppermoſt part of theſe barrels he 

xd a leathern trunk or hoſe, well liquored with bees- wax and 

il and long enough to fall below the bung-hole, kept down by 

i veiht appended ; ſo that the air in the upper part of the bar- 

l _ not eſcape, unleſs the lower ends of theſe hoſe were firſt 

lea up. | | 

The air-barrels being thus prepared, he fitted them with tackle 
Poper to make them riſe and fall alternately, after the manner of 
o buckets in a well; which was done with ſo much eaſe, that 

emen with leſs than half their ſtrength, could perform all the 

kiur required; and in their deſcent they were directed by _ 

. faſtene 
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faſtened to the under edge of the bell, which paſſed the; 
rings, placed on both ſides the leathern hoſe in each barrel; þ 
that ſliding down by thoſe lines, they came readily to the hand 
of a man, who ſtood on the ſtage on purpoſe to receive then 
and to take up the ends of the hoſe into the bell; thro' theſz 
hoſe, as ſoon as their ends came above the ſurface of the wa. 
ter in the barrels, all the air included in their upper parts wa 


blown with great force into the bell, whilſt the water entered 


at the bung holes below, and filled them; and as ſoon as the 
air of the one barrel had been thus received, upon a fional 
given, that was drawn up, and at the ſame time the other 


eſcended; and by an alternate ſucceſſion furniſhed air i 4 


quick, and in ſo great plenty, that the Dr, himſelf had bee: 
one of five who had been together at the bottom, in 9 or! 
fathoms water, for above an hour and a half at a time, with 
out any ſort of bad conſequence ; and he might have continued 
there as long as he pleaſed, for any thing that appeared tothe 
_ contrary ; beſides, the whole cavity of the bell was kept en 
tirely free from water; ſo that he ſat on a bench, diametri 
cally placed near the bottom, being quite drefled with all hi 
cloaths on: He only obſerved, that it was neceſſary to be le 
down gradually at firſt, as about 12 foot at a time, and then if 
ſtop and drive out the water that entered, by receiving three 
or four barrels of freſh air, before he deſcended farther; bu 
being arrived at the depth deſigned, he then let out as much 
of the hot air, that had been breathed, as each barrel would 
repleniſh with cold air, by means of the cock at the topo 
the bell; thro' whoſe aperture, tho? very ſmall, the air woul 
ruſh with ſo much violence, as to make the ſurfaces of the ſe 
boil, and cover it with a white foam, notwithſtanding the gre 
weight of water over him. | | 

Thus the Dr. found he could do any thing that was require 
to be done juſt under him; and that, by taking off the ſtage 
he could, for a ſpace as wide as the circuit of the bell, lay tif 
bottom of the ſea ſo far dry, as not to be over ſhoes thereon 
and by the glaſs window, 1o much light was tranſmitted, thi 
when the ſea was clear, and eſpecially when the ſun ſhone, ne 
could ſee perfectly well either to read or write, much more 
faſten or lay hold on any thing under him that was to be tale 
up; and by the return of the air-barrels, he has often ſent if 
orders, written with an iron pen on ſmall plates of lead, dl 
recting how to move him from place to place, as occaſions 


quired ; at other times when the water was rroubled 
„ thi 
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bro ick, it would be below as dark as night; but in ſuch a caſe; 
could keep a candle burning in the bell, as long as he 
and ezſed; notwithſtanding the great expence of air requiſite to 


maintain fam. f . 

The Dr. takes this to be an invention applicable to various 
ſts; ſuch as fiſhing for pearl, diving for coral, ſponges, Sc. 
bir greater depths than has bitherto been thought poſſible ; 

alſo for the e ee, and levelling the foundations of moles, 
ges, Oc. upon rocky bottoms, and for the cleaning and 
rubbing of ſhip bottoms when foul, in calm weather at ſea : 
an additional contrivance the Dr. found it not impracticable 
We: 2 diver to go out of the engine to a pretty diſtance from it, 
be air being conveyed to him in a continued ſtream by ſmall 
xible pipes, which may ſerve as a clue to direct him back 
gin, when he would return to the bell. 


Wervations on the Glands in the Human Spleen, and on a 
fracture in the upper Part of the Thigh-bone; by Dr. 
Janes Douglaſs. Phil. Tranſ. N* 349. p. 499. 5 


HAT anatomy, as well as phyfic and ſurgery, has re- 
ceived much improvement from a careful and true ob- 
nation of what was found in diſſecting morbid bodies, will 
pear from the two following inſtances, amongſt ſeveral 
tiers that might be adduced for that purpoſe ; for, it is cer- 
in, that nothing has contributed ſo much towards forming a 
pht notion of the nature of the ſeveral diſeaſes, and a true 
ledge of the ſtructure of many parts of the human body, 
their appearance in a preternatural ſtate, as will appear 
m the following inſtance ; in which the glands were viſible 
the naked eye, and appeared diſperſed thro' the fibrous ſub- 
nce of the human ſpleen ; the ſubject was a boy of about 
It or five years of age, that died of a general atrophy, or 
* of all the muſcular fleſhy parts of the body, oc- 
ned, undoubtedly, from the many glandulous ſwellings 
tered up and down the whole meſentery; which, by com- 
ing the lymphatic veſſels, called in this place vaſa Jaftea, 
Nented the acceſs and. ſupply of the chyle, ſo neceſſary for 
e continued nouriſhment and increaſe of the parts; for, with- 
the conſtant recruit of this whitiſh balſamic liquor, the 
als of blood will in a ſhort time be unfit to perform any of 
lle offices, which a freſh acceſſion of chyle qualifies 1t for. 
14 piece of this ſpleen, might be ſeen, without a glaſs, 
a] round whitiſh bodies of a pretty hard confiſtence, and 
a great 


© only tearing the ſpleen of an ox, ſheep, &c. they ap 


- ſtill retained cloſe in its ſocket, called acetabulum coxenditis,l 


| 4mallneſs of the neck of the bone; its porous and ſpongy iu 


| Nance, which makes it much weaker than the reſt; and lail 


yet ſhe complained of little or no pain; which may ſeem v6 
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a great many ſmall white and ſofter ſpecks ; but both of 1b 
{ame nature: Theſe appeared to the Dr. to be ſo many digi, 
glands become viſible, which in a natural ſtate are only to 
ſeen by a fine glaſs, as the curious Malpighi firſt obſer, 
in his treatiſe de Liene cap. 5. de quibuſdam corporibus per lj 
nem diſperſis: * Theſe very ſmall glands, ſays he, ate not 
« readily found in the ſpleens of all animals; it is true, thy h 


U 


© but in a man they are not ſeen ſo eaſily : Yet if the en 
« ſyſtem of the glands be preternaturally ſwelled, by this 
* creaſe of their bulk they become more viſible, as I once o 
* ſerved in a girl, in whom the whole ſpleen abounded yit 
* cluſters of globules, This caſe was the ſame with that t 
Dr. mentions. - | | . 3 

The ſecond obſervation the Dr. makes is about the nature 
a luxation of the head of the thigh bone; for, by a catef 
examination of the part in the dead body, the common n 
take of the writers, of ſurgery now extant was diſcovered, i 
what was reckoned and treated by them as a luxation of i 
head of the femur, was found to be nothing other than arg 
ture of the ſame bone, near its neck, the globular head bei 


Amongſt all the writers of ſurgery and anatomy, ths 
were only three who were appriſed of this miſtake ; the f 
was Ambroſe Paree, the ſecond Dr. Ruy/ch, and then Mr. d 
ſelden: And conſidering the depth of the articulation, the ſ 
priſing ſtrength of the muſcles that ſurround it; the fere 
ſtrong ligaments that bind the head within the ſocket; t 


the diſadvantageous oblique poſition of this neck, which 
poſes it the more to external accidents ; from theſe and en 
like confiderations, the Dr. ſays it will plainly appear, the | 
fracture in that part from an external cauſe, can much ni... 
eaſily happen than a diſlocation. 1 : 
An old woman turned of fourſcore fell from her chat, : 
thereby had a fracture in the upper part of the thigh ber 
ſhe lived three weeks after it; and tho' it never was reduc 


extraordinary: It is obſervable, that the fracture was not n n 
oblique, near the neck of the bone, but that each 770/088. . 
4. e. the two proceſſes near its neck were likewiſe broken 0... . 
and both drawn up almoſt as high as the head " 
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one itſelf, by the ſtrong contraction of the glutei and other 


mulcles. 


Obſervations on ſome of the primary Planets, and particularly 
the occultation of a fixt Star by Jupiter; by Mr. James 
Pound. Phil. Tranſ. Ne 3 50. p. 506. Tran/lated from the 
Latin.- | hl . 

[thout accurate obſervations, it would he in vain to ex- 

pect true theories of the celeſtial motions, and calcula- 
uns agreeing with the heavens ;z that aſtronomy has made no 
reater progreſs is owing to this, that the ancients, and eſpeciall 

P:domy, have handed down to us no obſervations, beſides ſack, 

they made uſe of as principles to eſtabliſh their own hypothe- 

ſs and tables; tho? it had been much more to the purpoſe to have 
thfully tranſmitted the obſervations of Zimocharides, Ariſtil- 
Iu, Hipparchus and Ptolomy, and the diſagreeing of their num- 
ers with the heavens (after the example of the great Hippo- 
rates, who, did not at all bluſh to conſign to poſterity both thoſe 
pho died, and thoſe who recovered under his hands) rather than 
th a kind of vain glory, to have concealed thoſe errors, they 
themſelves were aware of, by concealing the obſervations, by 
xaich they found their tables did not agree with the heavens ; 
ut before Tycho Brahe, this was a common failing of almoſt all 
itronomers. pe - 

but after that the true theory of the motion of the planets was 

Iicovered by the ſagactous Kepler, and its truth geometrically 

ſmonſtrated by the great Sir Iſaac Newton, ſome were cager of 

wbiting aſtronomical calculations, entirely agreeing with the 
arens; and for that end, not only the obſervers of princes, 

it ſeveral private aſtronomers here in England, were very dili- 

nt in obſerving the ſtars ; among whom was Mr. Pound, who 

de the following obſervations at Wanſted, with the greateſt 
curracy, by means of very long teleſcopes and a micrometer. 

In 1715, Auguſt 21. 8* 25' and 2 equated time, Mars pre- 
feded, in right aſcenſion, the middle ſtar of the forehead of 

d pio ( Bayer's q) 6' 54%, and was more — 9' 47). 
Sprember 18. 7 30. Mars preceeded the bright ſtar in the 
Mt of Serpentarius (Bayer's 6) 17 48”, and had the fame de- 
nation accurately. | 
November 30. 18 8', Saturn preceeded or the ſecond ſtar 

"me arm pit of Virgo 23 190, and was more foutherly 25 30. 

"=o December 4. 17 25 Saturn preceeded it 10' 5ol, and 

* more foutherly 297 es 


"ou, VI. 7 11 But 
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But in 1716. February 22. u 23' equated time Mars py, 
ceeded & of Piſces, or the following of the three brighter je 
in the ſouth Iinum of Piſces 3” 35, and was more Curbed 
237, which therefore it ſhould cover in leſs than two hour, aul 
perhaps with its body. _ | 5 

June 22. 8* 52, equated time Venus followed Cor Leoni. 1 
50, and was more ſoutherly 7“ 237. 
Auguſt 14. 15” Fupiter preceeded Propus only 1' with nj 
quite 14 26! N. declination. RY | 

Auguſt 19. 13* 2“ Fupiter preceeded the teleſcopic 
marked h 5o' 8, with preciſely the ſame declination. 

Auguſt 24. 12" 19' Jupiter was diſtant by the -micromets 
from the ſaid 5 5 54”, and at the {ame time from anothe 
brighter ſtar 4) 17” ; the diſtance of theſe from each other w 
12' 31”, and at that time the leſſer diameter of Jupiter was ü 

September 12. 17 Venus, juſt after her ſecond ſtation, follo 
the teleſcopic ſtar 1)“ 40”, and was more ſoutherly ; zol; by 
this fixed ſtar was at that time in 2) 44“ and & of & and 5* 
S. Lat. 3 | 

October 15.17" 12' and + Venus was diſtant by the micromete 
from the fixed ſtar 7 in Leo's leg 27 55). | 

November 20. 6 18' and 2 Jupiter had a regreſſion towarl 
the ſtars. a and b, at which he was obſerved Auguſt 24. and u: 
diſtant from 5 621, but from 4 11' 36). 

November 21. 1 38' Fupiter was diſtant from h 9' 19/, an 
from 2 3 48”, and à and þ were diſtant from each 12' 30; J 
piter's lefler diameter or axis was 44", and afterwards at 18) 5% 
the ſtar a was ſeen to adhere, as it were, to Zupirer's limb, ail 
to be more northerly than his center about #$ of his ſemi-diamet 
or 15/0; but according to theſe obſervations it appears, that t 
middle of the occultation of the fixed ſtar by the interpoſiti 
4 Fupiter's body happened November 21. 19" 55, or neat 

©. | - 

November zo. 5* 41 Jupiter preceeded Propus 12 361, at 
was more ſoutherly )“ 36“. | 

December 4. 6" Fupiter followed Propus 22' 490, and vi 
more ſoutherly 7 47). 82 
December 5. 6" Fupiter followed Propus 31 35!, and wal 
more ſoutherly 7 5. 7 

December 6.6" PFupiter followed Propus go” 30", and 
more ſoutherly )“ 527. : | 
December 7. 6" PFupiter followed Propus 39 157, and Wi 
more ſoutherly ) 5. 1 1 

8 : (0 
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From theſe laſt obſervations it appears, that Jupiter and Pro- 
had the ſame Long. December r. 15* 29', at which time 
ſpiter was more ſoutherly than that ſtar ) 4o# ; and from the 
me obſervations it will alſo appear that Jupiter was in oppoſi- 
on to the ſun, as to Long. December 6. 12 46. 
lt is to be obſerved, that thoſe teleſcopic ſtars, marked 4 and 
re in Mr. Flamſtead's Coreg $ Britannicus, where a place is 
ſigned to # in the beginning of 1690 in 27 54 297 of Gemini 
ith 21* 55% 8. Lat. and to the other þ in 28? 5 24" of Gemini 
ith 28' 5/ S. Lat. And we know of no other fixed ſtar covered 
| Jupiter's body, and obſerved fince the invention of the tele- 
ope, but the ſaid ſtar 2; to which Jupiter was very cloſely 
plied upwards of 83 years before, viz. in 1633 on the 9. of 
Dcnber in the evening N. 8. when at Digne in France, Gaſ- 
lus faw Jupiter in conjunction with this ſtar, and but five 
nidiameters of his body above it; whence by a due calcula- 
in, it will appear, that the nodes of this planet, and the plane 
is orbit are either immoveable or at leaſt move but very 
ay, in the ſphere of the fixed ſtars, vide Gaſſendi OH,. 
. 4. P. 162. = | 


l Deſcription of the Wood-pecker's Tongue; by Mr. Wal- 

Jeni Ad Phil. Tranſ. N“ 350. ny 309. 

HE picus martius or wood-pecker has ſeveral part icularities 

in the ſtructure and mechaniſm of its whole body; all 
hich are wiſely contrived and adapted, either for the catching 
efood of the individual, or conſervation of the ſpecies. | 
That this bird makes a round hole even in ſound and hard 
ts, as oak, horn-beam, beech, Cc. is commonly obſerved ; 
d that within theſe holes, the hollow being enlarged, the neſt 
made, the eggs laid and hatched, and the young brood fed, as 
other birds is no leſs certain: For this purpoſe, the muſcles of 
Sneck, breaſt and thighs, are exceeding ſtrong in proportion to 
e bigneſs of the bird; he has alſo a very firm ſtrong ſharp 
l; his legs are ſtrengthened with very ſtrong tendons ; and 
toes, which are two before and two behind (as in ſome other 
) are provided with ſharp ſtrong hooked claws or talons ; 
des this, his tail conſiſts of 10 very ſtiff, large and ſtrong 
ill, firmly ſet into a ſtrang uropygium or rump ; ſo that when 
has faſtened his claws and feet into the clefts and inequalities 
the bark of the tree, he claps his ſtrong tail-feathers to the 
ly of the tree, and ſo ſtands with his head erect to give the 
es with his bill with the greater force. ; 

LS : 
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It is certain that this bird is of the inſectivorous kind; and 
that he lives not only upen inſects creeping on the outfide { 
trees, but alſo on ſuch as are under the bark between that and 
the wood, as likewiſe on thoſe in rotten wood, as on wor 
and other inſets in the ground; for, Mr. Waller has fte 
quently obſerv'd the robts of their bills very dirty, as ig th 
caſe with crows and rooks, c. whence he ſuppoſes, he ftrike 
his long ſharp bill into the ſoft earth, thence to take out th 
worms; he has alſo found their craws full of ſmall ants. + 

But the mechaniſm of the tongue of this bird is very curious 
it is known to exert a long {lender round tongue, to a confidg 
rable diſtance beyond the extremity. of its. bill; and to re 
tract it again with great quickneſs into the mouth or bill, wi 
the caught inſect {pitted on its tip: The Chameleon, it istru 
darts out its tongue to a confiderable length; and after entang 
ling the fly in the glutinous matter at its — retral 
both it and the prey into its mouth; but the mechaniſm in th 
animal is wholly different from that of the preſent ſubjed, 
may be ſeen in the account towards a hiſtory of animals in th 
Memoirs of the Royal Academy: The protruſion, therefor 
of the tongue of this bird, for3 or 4 inches being very extracrll 
nary, and the mechaniſm of the ſeveral parts for that end, 1 
leſs curious, ſeveral learned and diligent enquirers into natu 
have attempted to explain it; but Mr. Waller is of opinin 
that they have been miſtaken, at leaſt in ſome particulars, 

That learned and curious enquirer M. Perault deſcribes 
thus, in his Z//azes de Phyſique, Tom. 3 part 2. p. 148. fl 
long tongue he exerts by means of two ſmall bony carriage 
about ſeven inches long, and each of the thickneſs of a mil 
dling pin, and perfectly ſmooth ; theſe two cartilages 1 
united at the extremity, and, being in this place cover d ul 
fleſh, form the fore- part of the tongue; the reſt of theſe car 
lages are ſeparated from each other, and paſs winding und 
the ears; and then riſing up behind the head, where tiq 
meet again, paſs over the top of the head, and ſo ext 
themſelves to the root of the beak; the cartilages, which fo 
the hinder part of the tongue, are alſo inclos'd in a chan 
fleſhy on the outſide, and cover'd with a very ſmooth met 
brane on the infide. | | i 

Now theſe fleſhy channels, which incompaſs theſe cartilaf 
are the muſcles, by which the tongue is mov'd; for, ba 
their origin at the /arpnx, and their inſertion at the ext 
ties of the cartilages, it comes to paſs, that when these 1 


le 
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ls of the two fle by channels, which form the hinder - part of 
e tongue, are ortened, they force the fore- part of the 
ougue out of the beak, by drawing the poſterior or fartheſt end 
eurer the lar ynx; and on the contrary, when the fleſhy chan- 
ch which forms the anterior part, acts, it draws the fore-part 
the tongue into the bill towards the Jarynx: This mecha- 
rite in of making a bard part, ſuch as bony cartilages are, to 
ame out and return into another, ſuch as the canals are, by 
neans of cords, which are the muſcles, is made uſe of in pul- 
ing up the glaſſes of the doors in coaches ; for, the ſtring 
being faſtened to the lower part of the glaſs- frame, makes it 
if. when drawn, which reſembles that action of the muſcles, 
yy which the tongue is mov'd. 2 _=— 
trud M. Perault gives the figures of theſe cartilages and other 
nan arts, as alſo of the head of the bird: Either the wood-peckers 
n Fance are different from ours in England, or this figure of 
the head is very ill deſigned, it being much too broad and 
lige, and the beak tooſhort; beſides, he makes the two cartila- 
n zes come to the root of the beak ſeparately, one on one fide, 
and the other on the other; whereas, in all the wood-peckers 
ord beads Mr. Waller had met with, the two cartilages join cloſe 
topether about the top of the head, and thence proceed joined, 
ara tho! not faſtened to each other, ſlanting a little towards the 
ni cioht noftril, where they terminate together. | | 
Beſides, upon viewing and examining ſeveral ſubjects, 
Mr. aller could not find them agree in many particulars with 
N. Perault's account and explication; for, the muſcles, which 
ae faſtened to the end of the cartilages at the root of the 
upper beak, are not inſerted at the laryne, but paſs on and are 
s 18 {4ſicned tothe lower bill; this pair Mr. Waller takes to be the 
muſcles chiefly concerned in forcing the tongue out of the bill; 
ca there is another pair of muſcles, which, being faſtened to the 
place where the two bony cartilages are articulated with one 
ingle bone in the fore-part of the tongue, is, as he ſuppoſes, 
ve tc chief pair concerned in drawin — tongue with its prey 
no the mouth; theſe proceeding from that articulation of the 
cartilages, as far as the larynx (each of them ſending a branch 
nc fo the cartilago ſcutiſormis) from thence go on with the neck, 
to not faſtened to it, till they come within the cavity of the 
iborax, where they are inſerted under the clav!cula: This 
par is re prefented by qq, Plate VIII. Fig. 9, and by kk, Fig. 10 
there is likewiſe a very {lender white thread (whether a ten- 


don or nerve Mr. Waller cannot determine) which accompa- 
nies 


\ 
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It is certain that this bird is of the inſectivorous kind; a 
that he lives not only upen inſects creeping on the outſide oh 
trees, but alſo on ſuch as are under the bark between that ard 
the wood, as likewite on thoſe in rotten wood, as on worn 
and other inſects in the ground; for, Mr. Waller has fv 
quently obſerv'd the rodts of their bills very dirty, as is th 
caſe with crows and rooks, Sc. whence he ſuppoſes, he ftrike 
his long ſharp bill into the ſoft earth, thence to take out th 
worms; he has alſo found their craws full of ſmall ants, Wn 
But the mechaniſm of the tongue of this bird is very curioull 
it is known to exert a long {lender round tongue, to a conſid 
rable diſtance beyond the extremity of its. bill; and to re 
tract it again with great quickneſs into the mouth or bill, vil 
the caught inſect {pitted on its tip: The Chameleon, it istrus 
darts out its tongue to a conſiderable length; and after entang 
ling the fly in the glutinous matter at its extremity retral 
both it and the prey into its mouth; but the mechaniſm in th 
animal is wholly different from that of the preſent ſubjeQ, x 
may be ſeen in the account towards a hiſtory of animals in tt 
Memoirs of the Royal Academy: The protruſion, therefore 
of the tongue of this bird, forz or 4 inches being very extraordl 
nary, and the mechaniſm of the ſeveral parts for that end, n 
leſs curious, ſeveral learned and diligent enquirers into natur 
have attempted to explain it; but Mr. Waller is of opinion 
that they have been miſtaken, at leaſt in ſome particulars, 
That learned and curious enquirer M. Perault deſcribes 
thus, in his Eſſaies de Phyſique, Tom. 3 part 2. P. 148. 
long tongue he exerts by means of two ſmall bony cartilag 
about ſeven inches long, and each of the thickneſs of ami 
dling pin, and perfectly ſmooth 5 theſe two cartilages 2 
united at the extremity, and, being in this place cover d ui 
fleſh, form the fore- part of the tongue; the reſt of the ſe can 
lages are ſeparated from each other, and paſs winding und 
the ears; and then riſing up behind the head, where the 
meet again, paſs over the top of the head, and fo ext 
themſelves to the root of the beak; the cartilages, which fi 
the hinder part of the tongue, are alſo inclos'd in a channe 
fleſhy on the outſide, and cover'd with a very ſmooth met 
brane on the infide. EE | „ 
Now theſe fleſny channels, which incompaſs theſe cartileg '- 
are the muſcles, by which the tongue is mov'd; for, bart 
their origin at the larynx, and their inſertion at the exten 


ties of the cartilages, it comes to paſs, that when theſe 
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ls of the two any, channels, which form the hinder part of 
e tongue, are ortened, they force the fore-part of the 
qogue out of the beak, by drawing the poſterior or fartheſt end 
derer the Iarynx; and on the contrary, when the fleſhy chan- 
ic, which forms the anterior part, acts, it draws the fore-part 
the tongue into the bill towards the Jarynx: This mecha- 
im of making a bard part, ſuch as bony cartilages are, to 
"me out and return into another, ſuch as the canals are, by 
Means of cords, which are the muſcles, is made uſe of in pul- 


ie up the glaſſes of the doors in coaches ; for, the ſtring 


king faſtened to the lower part of the glaſs-frame, makes it 
i when drawn, which reſembles that action of the muſcles, 
by which the tongue is mov'd. | 

M. Perault gives the figures of theſe cartilages and other 
arts, as alſo of the head of the bird: Either the wood-peckers 
n F-41ce are different from ours in England, or this figure of 
the head is very ill defigned, it being much too broad and 
large, and the beak tooſhort; beſides, he makes the two cartila- 
ges come to the root of the beak ſeparately, one on one ſide, 
ind the other on the other; whereas, in all the wood-peckers 
heads Mr. Waller had met with, the two cartilages join cloſe 
together about the top of the head, and thence proceed joined, 
tho' not faſtened to each other, ſlanting a little towards the 
ght noſtril, where they terminate together. 8 

Beſides, upon viewing and examining ſeveral ſubjects, 
Mr. Jaller could not find them agree in many particulars with 
M. Perault's account and explication; for, the muſcles, which 
are faſtened to the end of the cartilages at the root of the 
upper beak, are not inſerted at the Jarynx, but paſs on and are 
faſtened tothe lower bill; this pair Mr. Waller takes to be the 
muſcles chiefly concerned in forcing the tongue out of the bill; 
there is another pair of muſcles, which, being faſtened to the 
place where the two bony cartilages are articulated with one 
lingle bone in the fore-part of the tongue, is, as he ſuppoſes, 
the chief pair concerned in drawin + tongue with its prey 
no the mouth; theſe proceeding * that articulation of the 
cartilages, as far as the larynx (each of them ſending a branch 
to the cartilago ſcutiſormis) from thence go on with the neck, 
to not faſtened to it, till they come within the cavity of the 
borax, where they are inſerted under the clavicula: This 
pair is repreſented by 4, Plate VIII. Fig. 9, and by kk, Fig. 10 
there is likewiſe a very ſlender white thread (whether a ten- 


don or nerve Mr. Waller cannot determine) which accompa- 
nies 
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nies this muſcle its whole length; and which, whew das be / 
_ gently, for fear of breaking, pulls in with it the end of Men 
* as there is ſuch an other all along the vagina to the 


at c. . 115 
Folker Coiterns, as mentioned by Gerard Blaſius in his 4ig 
tom. Animal. cap. 24. P. 64. treating of the tongue of thi 
bird, makes it to conſiſt of three ſlender bones, round, and 
as he ſays, invicem colligatis, or bound together, which i" 4 
miſtake; for, tho! you reckon the two bony cartilapes | 
officuta, yet the third is not bound up with them, but articuli 
ted to the end of them: The ſame author ſays, the tongue may 
be protruded to the length of an inch and a half; where 
when retracted it is ſcarce half an inch long; when really it 
may be exerted near four inches; and Mr. Walter ſuppoſe, 
cannot be drawn in, ſo as to be leſs than an inch and a quarter 
that 1s, to that place where the two cartilages are articulated 
with the fingle bone; befides, this author makes the uſe of 
the long flat muſcle, running over the top of the head, to by 
to draw the tongue to the upper jaw; whereas, their uſe is ty 
E the tongue out of the bird's mouth: But this author 
ving given us no figures, has render d what he ſays leſs in- 
telligible; tho? it is true, he mentions two pair of muſcles, a 
there are ſo many chiefly concerned; yet there are at leaſt tyo 
other pair, that aſſiſt in the performance. _ 
Alphonſus Borelli's account in his treatiſe de motu Auinalim 
part 2. p. 24. is likewiſe unſatisfactory in ſeveral reſpects, and 
the figure he gives to explain it very defective, and ill deſign 
ed: He makes the pair of muſcles, concerned in protruding 
the tongue, to be faſtened, as it is true they are, to the lower 
beak towards the point; but then he makes their inſertion at 
their other end to be at the extremities of the two ofa hyoilea 
whereas, they really reach to the very end of the long cattila- 
ges, that go round the head; theſe, by another miſtake, he 
makes to be the rerrattores linguæ, and joins another pair 48 
co-partners in the ſame action, which he makes to be twiſted 
ſpirally about the zrachea z none of all which agree with the 
ſubjects Mr. Waller had met with. Ur 
In the hiſtory of the Royal Academy of Sciences, publiſh'd 
in Latin by M. du Hamel in 1698, lib. 4. cap. 5. there | 
another deſcription of this ſurpriſing mechaniſm by M. Alen). 
In this he differs both from Perault aud Horelli, taking tht 
horny extremity and bone to which it is joined, to be only the 


tongue, properly ſo call'd; and that the next two bones 1 
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he hyordes, with the long cartilages adhering to them; but 
en in this he ſeems to Mr. Waller not to be fo clear, con- 
unding the two bones with the cartilages: He deſcribes the 
ging, with which the bones and part of the cartilages are 
xompaſe'd, and which is faſtened to the horny extremity, 
14 exerted and retracted with the tongue; he takes notice 
it the ſmall ſharp points or prickles on the horny part are 
wyeable, and with their np” towards the throat; but 
i Waller ſuppoſes it to be a miſtake to make the mucous 
ter glutinous, which is furniſh'd by the two pyramidal 
nds; for, he takes the chief, if not the only uſe of that 
cus to be to lubricate the paſſage in the vagina, for the 
yore eaſy ſlipping of the cartilages therein. | 777 
M. Mery deſcribes the muſcles for exerting the tongue, and 
nends them from their inſertion at the lower beak to the end 
(the /pringy ligaments, as he terms what Mr. Waller calls 
utilages; to which he adds another ſmall ligament, capable of 
nenſion, at the end of the other two, next the noſe, which 
hen the tongue is exerted, is relax d and ſtretch'd: He alſo, 
Ecribes the pair of muſcles, faſtened to the root of the 
mpue and os Hyoides, and ſerving to draw the tongue into the 
houth; theſe he makes to wind round the hee Arteria 
ce or twice, in which Mr. Waller thinks there is ſome miſ- 
ike; being of opinion, that the mechaniſm, for this action of 
raving in the tongue, is different from what is here deſcrib'd : 
ut Mr. Waller proceeds to the explication of the ſeveral 
aughts made by himſelf, with all poſſible care and exa&t- 
cls, in eight or ten ſeveral ſubjects. 
Jig. 9. repreſents the head with part of the neck of this 
Id, after taking off the ſkin; A the ſcull, with two ſhallow 
woes or channels, or rather one broad groove, with a ſmall 
minence in the middle, on the occiput or back part, from 
ch fide of the neck to the top of the head, where they unite 
Ito one, which paſſes ſlanting towards the right fide, and ter- 
nates at the hole for the noſtril on that fide at c; Þ is the 
uſage for hearing; d a large white gland, containing a gluti- 
dus liquor, almoſt like cream, as to colour and conſiſtence, 
ich empties itſelf into the mouth, to lubricate, as Mr. Waller 
Poles, the cartilages; e the eye, which has a bony ring, 
compaſſing the Jris; F part of the tongue, which, in this 
gure is repreſented, as drawn almoſt all into the mouth; g 
wart of the neck, which is large and furniſh'd with very ſtrong 
ulcles; Y the oc/ophagus, opening very wide at the ny 
| | an 
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and entirely muſcular ; i, i, 1, a long, but thin and flat myf 
cle in reſpect of its breadth, about one eighth of an ing! 
reaching from the end of the cartilage at c to the lower bill. 
beak at k, to the inſide of which it is very firmly faſtened: 

is ſuch another on the other ſide; & the lower bill very ftr 
and ſharp pointed, articulated with the ſcull a little behind i 
hole of the ear +; J, 4, I, the cartilage on one fide, the gs 
being exactly the ſame ; this cartilage is round, very ſmut 
even and ſlippery, about the fize of a pretty large in; at 
reaches, when the tongue is drawn in and the muſcle i, ; relax 
from the root of the upper beak at c to the root of the tory 
properly ſo called, or to the bones of the tongue, where they a 
articulated, being bent like a hoop, as repreſented in the fei 

_ flipping very bel in a ſheath or membranous duct, faſtened 
the outer or convex edge of the flat muſcle i, i, i, which accu 
panies it from its end at c, almoſt to the end of the canal( 


ſheath, which opens at a hole a little before the Jaryns; a 
thence the muicle proceeds to its inſertion into the Jower beak 
E; from the concave edge of this muicle, there is a thin 
tranſparent, but very ſtrong membrane, braced like a drum-hea 
to the ſcull at m, where it is very ſtrongly faſtened ; this meq 
brane is furniſhed with capillary veins and arteries, and dou 
7 is nervous; , 91 repreſents this membrane; this cartikg 


en the tongue 1s exerted, divides about + an inch from the 5 
of the beak at c; o, o a pretty large vein and artery; p, pa mu 
cle reaching from one jaw to the other under the throat, fervi 
as a bandage to keep in the cartilages, the root and the os Hoi 
of the tongue, as it may be called, from its ſtarting out at th 
part, where are the articulations of the cartilages with the bon 
when by the muſcles, inſerted into the ſheath at or near p, 
thence paſſing to the end of the tongue, it is drawn into tl 
mouth; 4, J one of the laſt mentioned muſcles, which is roun 
of the ſize in the figure, and faſtened to the breaſt of the bi 
cut off at r; $ the a/pera Arteria conſiſting of perfect rings; 
a muſcle accompanying the a/pera Arteria. 

Fig. 10. A, A repreſents the under part of the lower bill; l 
the tongue; þ the place where the two cartilages and two bon 
repreſented by 7, in Fig. 12. are brought into and incloſed ind 
membranous ſheath; C, C two glands diſplaced in this Fig.“ 
two muſc les attending theſe glands, and faſtened near the eni 
the bill; d, d the two bony cartilages, bent and paſſing on ci 
fide of the neck, but united at Y; eee, ecea pair of mulck 
ene accompanying each cartilage from its end at the upper be 
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[rd firmly adhering to the vagina, in which it ſlips, till about 
„ ff the place where theſe muſcles leave the vagina, and 
a6 on to the infide of the bill, where they ate inſerted ; their 
ce is to thruſt the tongue forwards, or out of the mouth; g, 
pair of muſcles faſtened a little below the Jarynx to the. mul- 
ular part of the aſpera arteria at i; the other end of them go- 
xp up to the place þ at the root of the tongue, whence they go 
n, encompaſſed by the vagina, to the articulation of the carti- 
ges with the two bones; Mr. Waller takes their action to be to 
bzw the end of the tongue towards the Iarynx; k, k two mul. 
ks faſtened at one end within the 7horax, under the clavicula 3 
at the other ends to the articulation of the cartilages with 
te two bones of the tongue, marked 7, F in Fig. 12. theſe have 
e abovementioned nerves accompanying them: Mr, Mall- 
ke theſe to be chiefly concerned in drawing in the tongue; each 
# theſe ſends a branch to the cartilage at the top of the aſpera 
werig at u; J, J. I, I, two muſcles running along and faſtened to 
be fides of the a/Pera arteria from the thorax to the place where 
ly are united? and where each of them ſends out a branch, 
kick binding over the bones and carti lages tends to the fauces, 
ere they are inſerted ; m part of the gula; M a cartilage at the 
p of the aſpera arterig; o, o the aſpera arteria; p the neck 
ending like an 8; in this bird the wind-pipe and gala always 
aß on the right fide of the neck. ä 

Fig. 11. A, A repreſents the two long flat muſcles, ſhewn by 
in Pig. 9. theſe join cloſe to each other at the top of the head; 

I paſs on together to the end of the cartilages, to which 
xd, as Mr. Waller takes it, they are faſtened z and from whence 
lender weak kind of ligament reaches to, and is inſerted at 


right noſtril, at the root of the upper beak ; this ligament 


relaxed when the tongue is exerted ; &, & the cartilages running 
their ſheath on the outſide of the ſaid muſcles; c the larynx 
peſſage to the era arreria ; Mr. Waller cbferved no epi- 
tit; 4, d two articulations or joints in the lower beak or bill; 
the hole or paſſage, by which the tongue in its ſheath is exerted 
(drawn in again; f what Mr. Waller calls the tongue, in the 
fide of which the two cartilages are brought together, till they 
e both articulated to one ſingle bone, at the end of which is 
our barbed tip; g one of the pyramidal glands; + the 
Wer bi]. | | : 

Eig. 12. A repreſents that part, which Mr. Waller thinks may 
it properly be called the tongue, a ſmall bone running thre. 
; this as far 28 © is flat and thin at the ſides; it is cut away at 
Vor. VI. n | 
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bird, are united by a thin membrane as far as the next joint, | 

as to open aſunder to ſome diſtance, but not to ſeparate qui 

theſe two bones ſeem to anſwer to the of hyoidea in other a 
[ 


being relaxed, and the articulat ions at c and g, g in Fig. 12. b 
brought nearly to a right line, the tongue is exerted to the lenf 
of four or five inches; but when theſe long muſcles are relax 
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d to_ſhew the bones within it; þ the horny tip of the tongy 
about a quarter of an inch long, ſtrong and ſharp, furnifhe 
with four or five barbs on each fide (not with an infinite nymks 
as Coiterus affirms) theſe barbs are ſharp and moveable, like 
{mall teeth at the root of the tongue and beginning of the gy 
in the pike and jack-fiſh, in that of eagles, Ec. ſo as to let 
prey lip eaſily on, but not get off again ſo eafily ; c the end 
the bone of the tongue, where the two bony cartilages are art 
lated; d the place where the upper part of the tongue isc 
away to ſhew the bone; e ſeveral ſmall tendons, or rather, | 
tekes them, nerves running thro' the tongue; of theſe ſomete 
to the extremity of the cartilages, and others accompany a 
muſcles to the neck; , f two bones or cartilages, which, in th 


mals; at the place marked g, g the muſcle that draws the tung 
into the mouth 1s faſtened, or rather leaves the tongue at t 
place, having its inſertion near the end thereof; this muſcle i. 
preſented by 4, 4 in Fig. 9. H, þ the two bony and ſpringy cart 
ges running on each fide of the neck; and which being ji 
cloſe together on the top of the head do paſs thus united tot 
right noſtril. Eb | | 
From the conſideration of theſe four figures, and compar 
them together, the true mechaniſm and met ion of the ton 
ſeems to be in ſhort this; vi. the two long muſcles inſerted u 
the end of this lower beak, and reaching to the end of the c 
Iages, being contracted, the round hcop of the cartilages is dn 
up from each fide of the neck, cloſe to the pyramidal glands; 
at the ſame time the muſcles that draw the tongue into the m 


the pair of muſcles repreſented by k, k in Fig. 10. being d 
trated, draw the articulations g, g, where they are faſien 
down into the throat or wide looſe tkin of the neck; and a 
ſame time the cartilages opening into a wide hoop, the uf 
tongue is drawn into the mouth. 8 

Fig. 13. A repreſents the ſcull; & the ſhallow crena or gf 
for the cartilages; c the place of their termination at the f 
noſtril; d the orbit of the eye; e the hole for the optic nete 
a hole or paſſage quite thro' from one orbit to the other; g a Fay 


covering the hole to the ear; Y the lower jaw and bill 
| [l 
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lige or proceſs in the ſcull, beginning at the root of the upper 

il, and keeping the two ends of the bony cartilages in their 
ce on the right fide ; & the os jugale; I the upper bill. 

Fig. 14. repreſents the right leg and foot, in which there are 
xo digits before, and two behind; the ſtrength, largeneſs and 
urpnels of the hooked claws or talons are remarkable. 

Fig. 15. A repreſents the oeſophagus ; B the ingluvies or crop, 
ly muſcular, and lined with a glandulous coat; this Mr. Wal- 
/ found quite filled with ſmall black piſmires; as allo C the 
Mriculus or gizzard, which joined cloſe tothe crop; d, d, d the 
teſtines nearly of the ſame bigneſs for the ir whole length; e the 

zinaing of the rectum; F the pancreas. ; 

Fig, 16, repreſents one of the middle pair of feathers in the 
i, in which the great ſtrength of the quill for ſo {mall a fea- 
er, and its bifurcate end, are very remarkable. 

Fig. 1). repreſents the roof of the mouth, where it is obſery- 
be, that the ima or paſſage for the air to the noſtrils is beſer 
neach fide with a row of 10 or 12 {mall ſharp teeth, with their 
bins ſtanding inwards, towards the gula; theſe take the prey 
um the end of the tongue, ' whole barbs or prickles are moye- 
Pe, and prevent its going out of the beak again with the tongue, 

d from hence it is conveyed to the ſwallow. 


Account of the Phœnicopterus or Flamingo; by Dr. James 
Douglaſs. Phil. Tranſ. N 350. p. 525. 


ARiſtophanes the famous comedian is the firſt that makes 

mention of this bird by the name of $0iv:4or[ep®» Aves ſc. 4. 

nd not long after, it is called apris Sammie» by Philoſtratus in 
6 life of Apollonius Tyancus lib. 8. p. 387 Edit, Paris. 1605. 
wo. Apicius, Pliny, Sueton. uvenal and other Latin au- 
ors retain the Greek word, and call it PHœnicopterus. Bello- 
ws Hiſtoire des oiſeaux lib. 8. cap. 8. lays, that in French, it is 
aled Je Flement or Flambant : Scaliger affirms that in Provence 
ey call it Flammant : And Geſner Hiſt. Animal. lib. 3. ſays, 
lat it may be called Avis rubra per excellentiam : Aldravan- 
0 Ornithol. Tom. 3. lib. 20. cap. 4. writes, that in Sardiznia it 
ves by the name of Flamingo; and de Laet tells us, the Spa- 
1ar4s in the Weſt-Hndies call it Flamenco: Dr. Charleton and 
r. Grew convert the Greek appellation into Eng, calling it 
lie Ph@nicopter : And Sir Hans Hoane in his catalogue of Ja- 
Mica birds, annexed to Mr. Ray's Synopſis Aulum calls it the 
Haningo: Du Tertre Hiſt. des Iſes, &c. p. 300. calls it 4g 
Fanand, which differs but little from the name given it by 
| | M m 2 | 2 lr 
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Bellonius: And to mention no more, Du Hamel Hiſt. de} 4, 
demie Roy. p. 213. fays, it is commonly called Bechyy, i. 
France. | — | 

All theſe different names may eaſily be accounted for fo 
the colour moſt predominant in its wings: Thus Martial En 
gram 58, lib. 3. ſays of this bird. 5 


Nomenque debet que Fubenti bus pennis. 


And again Epigr. 71. lib. 13. he makes it give the true dei 
vation of its own name. 


Dit mihi penna rubens nomen. 


The Greek name is compounded of two words, vis. $01:+$ 
puniceus, ruber, and æſepor, ala, quod ſit rubentibus alis as hut 
ing red wings; and this is differently expreſſed by the folloy 
ing authors; Hellonius ſays it is called in French Hambant, © 
only 2 colore dactylorum, from the date. colour of its wings, 1. 
a ſcarlet or light red, like the fruit of the palm or date tiet 
called in Greek cov, but alſo from the luſtre of the colour 
reſembling flame; or as Adrovandus has it, quod velut ig 
znſtar ejus rubedo emicet. The words of Geſuer are to the fol 
lowing purpoſe; I ſuppoſe that it had its French name fron 
* the red and flame-like colour of its beak, legs, and wings 
* ſome parts; or perhaps, becauſe it leaves Flanders in th 
* winter for the ſea coaſts on the ſouth of France; for il 
French call a Reming Flammant ; or from the tallneſs of 
body, for which the people of Flanders are generally u 
* markable*': Mr. Willoughby Ornithol. lib. 3. ſect. 2. cup. 
ſays, it has its name from the flame- like colour of its wings ant 
feet, rather than that it comes in the winter from Handi. 
for, he believes there was ſcarce ever a bird of that kind ſeet 
in Flanders; ſo far are they from being common there, and 
flying from thence into other countries: Dr. Grew Myjz 
Reg. Soc. p. 67. takes its Greek name to have been given it fro 
the ſcarlet colour of its wings, and Flamment in French for ti 
lame reaſon: Du Hamel explains its name Becharn by aral 
roſtrum, quaſi bec-charriie, i. e.plough-beak, quoniam fon 
ejus aratri inſtur infectitur. „ 

All authors from Ariſtophanes dov'n to Aldrovandus hin 
accounted the Phyn;copterns a bird of the palmipede or ve 


toored kind; and tho this laſt mentioned author will not allvv 


; be ſo, yet he acknowledges, that it is not a true ffipede 
* "digitared fowl ; his words are, nam & membrane digitos ſepe- 


is quoddam habet rudimentum : Dr. Charleton alone, among 
Uthe later naturaliſts, has approved of his diviſion, and ac- 
ingly ranked the Ph@nicoprer in the claſs of aquatic 2 
5; but that it is a water-fowl all agree: Ariſtophanes calls 
- 1. e. paluſtris; and Aidrovandus ſays of it, avis 
f 44185 amans: Not to mention other authors. 
Authors are filent as to the different kinds of this bird, only 
arovandus gives us two figures thereof that are not alike. 
This bird tis found in Africa, America and Europe: Helio- 
Br Athiop. lib. 6. calls it NN οο goivixzonTepor, a bird of rhe 
e; and the old ſcholiaſt upon Juvenal Sar. 11. v. 139. af- 
ms, that abundans eſt in Africa; and Du Hamel ſpeaks of it 
this purpoſe, © amongft animals remarkable for their large 
fx, is that bird from Egypt, which the ancients, on account 
of the red feathers of its wings, called Phenicopterus:* John 
e Liet writes, that they are numerous in the iſland of Cuba, as 
lo at the iſland, called Rocca, lying on the coaſt of the pro- 
nce of Venezuela in South America; and Rochfort ſays the 
kme thing of the 1fland of St. Domingo: Dampier New 
mage round the World p. 67. faw ſome few of them at S, 
eof the Cape Verde Ifands; he likewiſe ſaw ſome of them 
t Riola Hac ha; as alſo at an iſland near the continent of Ane- 
a right againſt Deere, called by the privateers Hlamingo- 
y, from the vaſt number of them that breed there; and he 
rer ſaw of their neſts and young but there only. 
Tho' theſe birds live for the moſt part in thoſe hot countries, 
t they ſometimes viſit us here in Europe, and ſo may be ac- 
puited amongſt the migratory kind, or birds of paſſage, 
hich is confirmed by the teſtimonies of ſeveral authors; for, 
Hous tells us, migrant ultra mare, and are often taken in 
dy, and oftner in Spain: Gaſſendus Vita Peireſe. lib. 2. in 
elays, they are frequently caught in the fenny grounds and 
ures about Arles in Provence, upon the Rhone: Geſner 
7s, ©a certain perſon told me that this bird is caught not far 
wm Monte Poſſulano: and in another place, that they ſwim 
docks not far from the French ſhore in the Mediterranean: 
Yoighby writes, that in hard weather in winter, it comes 
er to the coaſt of Provence (and is often taken about Marti 
2 a ſea- port town in that country) and in Languedoc, and 
tits frequently found about Montpelier; but from whence 
(ones, and where it is bred, that, ſays he, I — 
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N. Z. this paſſage is not in the Latin edition of his works, by 
added to the Engliſh edition, publiſhed two years after: Hoy. 
ever, he poſitively ſays, that they do not come from Flands, 
where they are ſo far from being common, as ſome alledge 
that none of them was ever ſeen in that country. Dr. Char. 


ton de different. & nom. Animal. ſays, that he had a preſelf 1 


made him of the ſkin of one of theſe birds, well ſtaffed an 
dried: Dr. Liſter Annot. in Apicium Celium lib. 6: cap. 
ſays, the Ph@nicopterus is common in the marſhes on the 
© ſea-coaſts of Provence and Languedoc. 

Whether this bird were known to Ariſtotle is a queſtion 
for, all our writers of natural hiſtory agree, that the /n 
copterus is no where mentioned by name by that Philoſopher 
yet they can hardly believe, that he was ignorant of a bird ſſ 
plainly deſcribed by his cotemporary Ariſtophanes: * It is ſur 
< prifing, ſays Ge/ner, that the name of ſo beautiful a bird is 
mentioned by Ariſtotle, ſince his cotemporary Ariſtophare 
* ſpeaks of it: But I ſuppoſe, that this was a rare bird amo 
© the Greeks.” | | 

Bellonius thinks, that Ariſtotle deſcribed this bird under i 
name of Glottis or Lingulaca, as Theodore Gaza tranſlates i 
Aldrouandus is of the fame opinion, but Ge/ner and Shed 
are not; ior, the former ſays, © I rank the Glottis among the 
© birds, our countrymen call Gallinule aquaticæ, which areal 
© of the jf//ipede kind; and the latter in his commentary g 
this paſſage ſays, I cannot tell what ſort of bird the Gt! 
© 18; what a certain perſon has ſaid about the Phnicopter 
is ridiculous, Mets: mm 

Geſuer ſays, circa lacus & paludes victitat, and that it feed 
on periwinkles and fiſh ; and by Dampier's account we leart 
that they love to keep together in flocks, and to feed in mu 
and ponds, or in ſuch places where there is not much wate 
that they are very ſhy, and therefore, that it is hard to (bd 
them; that they build their neſts in ſhallow ponds, wit! 
there is a deal of mud, which they ſcrape together, mali 
little hillocks like ſmall iſlands, appearing out of the water, 
foot and a half from the bottom; they make the foundation 
theſe hillocks broad, bringing them up tapering to the t 
where they leave a {mall hollow pit to lay their eggs In; 4 
when they either lay their eggs or hatch them, they {fand: 
the while, not on the hillock, but over it, with their legs! 
the ground in the water, reſting themſelves againſt the bil 
and covering the hollow neſt upon it with their wing z 
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vir legs are very long; and building thus, as they do, upon 
de ground, they could neither draw their legs conveniently 
ro their neſts, nor fit down upon them otherwiſe than by reſt- 
jo their whole bodies, to the prejudice of their eggs or 
oung, were it not for this admirable contrivance they have by 

d; they never lay more than three eggs and ſeldom 
ner; the young ones cannot fly till they are almoſt full grown, 
ut run exceeding faſt; thus far 7 

Du Tertre in his Hiſtoire des Iles, &c. gives theſe farther 
ircumſtances 3 * theſe birds, ſays he, have ſuch a loud cry, 

that any one would be apt to take it for the ſound of a trum- 

pet; they are always in flocks, and whilſt they have their 
heads down muddling 1n the water, like ſwans in queſt of their 
ſood, there is always one of them ſtanding with extended 
neck and watchful eyes, and with his head always in motion; 
ard as ſoon as he perceives any one, he ſounds the trumpet, 
and gives the alarm; he is the firſt to take wing him- 
elf, and all the reſt follow him; they fly in regular order 
like cranes; but if it is poſſible to ſurpriſe them, they are 

o eaſily killed, that the leaſt wound confines them to the 
F ſpot ; they are pretty rare, and never ſeen but in the moſt 
' remote ſalt marſhes: They flea them, and make furrs of 
their skins, which are {ſaid to be of ſervice in coldneſs and 
' veakneſs of ſtomach. 

Richfort likewiſe informs us in his Hiſtoire des Antilles; 

that they are ſo quick of hearing and ſmelling, as at a dif- 
' tince to be appriſed of huntſmen and fire-arms; and to pre- 
' rent all ſurpriſe, they chuſe open places, and the middle of 
' marſhes, from thence at a diſtance to deſcry the enemy; and 
' there is always one upon the watch; they are fat and their 
(feln is delicate enough; they preſerve their skins which 
' are cover'd with a ſoft — and put them to the ſame uſes 
as thoſe of ſwans and vulturs. 

De Loet obſerves, that theſe birds are ſo accuſtomed to ſalt 
vater, that the Indians, when they tame them, mix ſalt 
nth the freſh water, elſe they pine and die away; and tho 
driſephanes ſays it is à r n$«dov i, e. not uſed to be tame; 
jet Gafſerrdus writes, that M. Varius preſident of the parlia- 
ment of Aix in Provence, us'd to divert himſelf with feeding 
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em with bread moiſtened with water, which they commonly 
atin the night and not in the day time: The ſame learned 
prion obſerv'd, that they could diſcern the approach of cold 
"ther, and come to the fire, ſo as ſometimes to burn _ 
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N. 3. this paſſage is not in the Latin edition of his works, by 
added to the Engliſs edition, publiſhed two years after: Hoy. 
ever, he poſitively ſays, that they do not come from Harder 
where they are ſo far from being common, as ſome alledge 
that none of them was ever ſeen in that country. Dr, Char 
ton de different. & nom. Animal. ſays, that he had a preſen 
made him of the ſkin of one of theſe birds, well ſtaffed and 
dried: Dr. Liſter Annot. in Apicium Cælium lib. 6: cap. 
ſays, the Pyœnicopterus is common in the marſhes on the 
ſea - coaſts of Provence and Languedoc. 

Whether this bird were known to Axiſtotle is a queſtin 
for, all our writers of natural hiſtory agree, that the /n 
copterus is no where mentioned by name by that philoſopher 
yet they can hardly believe, that he was ignorant of a bird{d 
plainly deſcribed by his cotemporary Ariſtophanes: It is {ur 
< prifing, ſays Ge/ner, that the name of ſo beautiful a bird is n 
© mentioned by Ariſtotle, ſince his cotemporary Ariſtophay 
« ſpeaks of it: But I ſuppoſe, that this was a rare bird among 
© the Greeks.” 

Bellonus thinks, that Ariſtotle deſcribed this bird underth 
name of Glottis or Lingulaca, as Theodore Gaza tranſlates i 
Aldrovandus is of the — but Ge/ner and Kaligg 
are not; ſor, the former ſays, © I rank the Glotiis among the 
© birds, our countrymen call Gallinulæ aquatice, which ate il 
© of the #//ipede kind; * and the latter in his commentary 
this paſſage 1ays, © I cannot tell what ſort of bird the Ga 
* 1s; what a certain perſon has ſaid about the Pheniopte 
tis ridiculous.” 1 

Geſner ſays, circa lacus & paludes victitat, and that it feed 
on periwinkles and fiſh ; and by Dampier's account we leart 
that they love to keep together in flocks, and to feed in mu 
and ponds, or in ſuch places where there is not much watet 
that they are very ſhy, and therefore, that it is hard to (bd 
them; that they build their neſts in ſhallow ponds, wit! 
there is a deal of mud, which they ſcrape together, makin 
little hillocks like ſmall iſlands, appearing out of the water, 


foot and a half from the bottom; they make the foundation - 
theſe hillocks broad, bringing them up tapering to the e 
where they leave a ſmall bollow pit to lay their eggs In; Mn 
when they either lay their eggs or hatch them, they ſtand: 
the while, not on the hillock, but over it, with thelr legs! ea 
the ground in the water, reſting themſelves againſt the hulls del 

We 


and covering the hollow neſt upon it with their wings, 
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heir legs are very long; and building thus, as they do, upon 
de ground, they could neither draw their legs conveniently 
no their neſts, nor fit down upon them otherwiſe than by reſt- 
no their whole bodies, to the prejudice of their eggs or 
oung, were it not for this admirable contrivance they have by 
ſind ; they never lay more than three eggs and ſeldom 
mer; the young ones cannot fly till they are almoſt full grown, 
ut run exceeding faſt; thus far 2 

Du Tertre in his Hiſtoire des Jes, &c. gives theſe farther 
ircumſtances 3 * theſe birds, ſays he, have ſuch a loud cry, 
that any one would be apt to take it for the ſound of a trum- 
pet; they are always in flocks, and whilſt they have their 
heads down muddling 1n the water, like ſwans in queſt of their 
ſood, there is always one of them ſtanding with extended 
neck and watchful eyes, and with his head always in motion; 
and as ſoon as he perceives any one, he ſounds the trumpet, 
ind gives the alarm; he is the firſt to take wing him- 
ſelf, and all the reſt follow him; they fly in regular order 
like cranes; but if it is poſſible to ſurpriſe them, they are 
o eafily killed, that the leaſt wound confines them to the 


ſpot ; they are pretty rare, and never ſeen but in the moſt 


remote ſalt marſhes: They flea them, and make furrs of 
their skins, which are ſaid to be of ſervice in coldneſs and 
' weakneſs of ſtomach. 

Richfort likewiſe informs us in his Hiſtoire des Antilles; 


F that they are ſo quick of hearing and ſmelling, as at a dif- 


' tance to be appriſed of huntſmen and fire-arms; and to pre- 
' rent all ſurpriſe, they chuſe open places, and the middle of 
' marſhes, from thence at a diſtance to deſcry the enemy; and 
' there 18 always one upon the watch ; they are fat and their 
feln is delicate enough; they preſerve their skins which 
' are cover'd with a ſoft 3 and put them to the ſame uſes 
' as thoſe of ſwans and vulturs. | 

De Laet obſerves, that theſe birds are ſo accuſtomed to ſalt 
Water, that the Indians, when they tame them, mix falt 
nith the freſh water, elſe they pine and die away ; and tho' 
drifephanes lays it is s 7 nyedov . o. not uſed to be tame; 
jet Gnſſendus writes, that M. Varius preſident of the parlia- 
ment of Aix in Provence, us'd to divert himſelf with feeding 
nem with bread moiſtened with water, which they commonly 
atin the night and not in the day time: The ſame learned 
[cron obſerv'd, that they could diſcern the approach of cold 


Kather, and come to the fire, ſo as fometimes to burn 00 
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fect; and that when one foot pained them, they would go upon 

the other, uſing their bill inſtead of the burnt foot ; that they 
flept ſtanding upright on one leg, with the other drawn up yi 
their breaſt; and laſtly, that very little ſleep ferv'd they 
turn. 

This beautiful and rare bird was much eſteemed by the 
Romans, and chiefly made uſe of in their coſtly ſacrifices au 
ſumptuous entertainments; thus Suetonius in vita Caligy 
$. 22. deſcribing the exquiſite ſacrifices, which were appointed 
by Caligula to be offered to himſelf as a divinity ſays; Hil 
erant phænicopteri, pavones, terraones, numidice, meliagyi 
des, phaſiane, que generatim per ſingulos dies immularentur 
and the ſame hiſtorian relates farther Scalig. F. 57. that thy 
Emperor ſacrificing the day before he died, was ſprinkled wit 
© the blood of a Phenicopter.. | e 

That the tongue of this bird was much commended and it 
great eſteem for its excellent taſte and moſt delicious relih 
will appear from the following quotations ; and firſt we rex 
in Pliny Nat. Hiſt. lib. to. cap. 48 that Apicius faid, * the 
tongue of a PLRnicoprer was a very delicious and favour 

* bit'; Martial ſays the fame thing in the above cited epigrn 


Dat mihi penna rubens nomen; ſed lingua gulofis mſn 


ſapit. 


And Juvenal, Sat. 11. where he expoſes the extravagut 
luxury and gluttony of the Romans, mentions this fon 
amongſt ſome others equally rare, made uſe of in their feat 


Er Seythice Volucres et Phenicopterns ingens. 


We read in Sueton. Vitell. g. 3. how the Emperor Vitalis 
had them often ſerv'd up at his table, with a great many mor 
varieties brought from the moſt remote parts of the world, hi 
words are; In hac ſcarorum jecinera, Phaſianorum cerevelnh 
linguas phaenicopterim, murenarum laftes a Carpathio uſſu 
feroqgue Hiſpanie per Navarchos ac triremes petitarum conmi 
cuit; that is, from the remoteſt parts of the empire, both ti 
wards the eaſt and towards the weſt: And Heliogabubus anothe 
of the Roman emperors, as Lampridius writes, treated hl 
courtiers with ſumptuous nice diſhes, made of the intra ils a 
brains of PH@nicoprers. ö oe | 


Vh 
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What is related by Gaſſendus in the life of Pęureskiis 


i no argument againſt the excellent reliſh of the tongue of this 
bird; for, his friend Varius, who therein ſeems to contradict the 
recetv'd opinion, was at that time juſt upon the recovery from a 
bog illneſs ; he had no appetite; loath'd all forts of meats, and 
mended but very ſlowly ; 10 that it is no wonder, if he did not 
erceire all the reliſh of that nice bit, for which of old it was 
ſo much commended; befides, his anſwer ſeems not to regard 
the tongue, which was acknowledged to be much ſweeter than 
that of a kid, but the fleſh of this bird; as appears from the 
original. | | 5 

he method of dreſſing the phœnicopter and making a ſauce 
for it, may be ſeen in Apicius's book de obſoniis et condimentis, 
ſeu de arte coqritnaris lib. 6. c. 7. Phemcopterum elixas, 
lavas, ornas; includis in cacabum, adjicies aquam, ſalem & 
weti nodicum; dimidia cottura alligas faſciculum porri & 
uriondri, ut coquatur; prope cocturam, defrurum mittis, colo- 
1s; adjicies in mortarium piper, cuminum, coriandrum, laſe- 
ms radicem, mentham, rutam; fricabis, ſuffundes acetum, 
aljicies caryotam; jus de ſuo ſibi perfundes, re-exinanies in 
undem cacabum, amilo obligas, jus  perfundes & inferes : 
Alter, Aſſas avem, teres piper, liguſticum, apij ſemen, ſeſa- 
mm, defrutum, petroſelinum, mentham, cepam ſiccam, caryo- 
un; melle, vino, liquamine, aceto, oleo & defruto tempara- 
=_ $ | 
Pyiloſtratus reckons the ſcarlet bird, z. e. the phænicopter 
among the dainties at feaſts lib. 8. Vitæ Apoll. According to 
Mornius in his Muſæum, and Dr. Grew, the tongue of this 
= as Apicius ſaid was a delicious morſe] among the 

mans. 25 | 

M B. In the treatiſe de Obſoniis & Condimentis, that goes 
under the name of Apicius, there is no mention made of the 
tongue of this fowl; for, as Dr. Liſter well obſerves Apicius 
* lays nothing of the exquiſite reliſh of the tongue'; which is a 
pretty convincing proof, that this book de re coquinarià is only 
f collection made by ſome modern Roman; the name of the 
od Apicius, that great maſter in the art of eating, being only 
perfix'd to it for the benefit of the bookſeller. 

According to Dampier, the fleſh of both young and old is 
Jan and black, yet very good eating, taſting neither fiſhy noe 
unlavory, a diſh of the tongues of Hamingo's being fit for a 
prince's table; they are large, with a large knob of fat at the 
tot, which is an excellent bit: And according to Da Jertre 

Vor. VI. No 8 „ the 
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determine nothing with certainty about its bigneſs, becay 


that of herons; nor laſtly, is it crooked like that of eapl 


bent like a ſpoon”, | 


% 
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* the fleſh of the Ph@nicoprer is very good, tho it taſte a ſig, 
* fiſhy; but eſpecially, the tongue is reckoned the moſt de 
© cjous morſel that can be eaten'. h 
According to Dellonius, this bird is of the bigneſs of f 
fowl he calls Elorius, which is our Curlieu: Scaliger compar 
it to the Heron in bigneſs: Geſner ſays it is as big as a Cicgy 
or ſtork, or rather bigger: Aldrovandus writes thus, | 


I neverzſaw it': According to Dampier, the Flamingo is a ſo 
of large fowl much like the Heron in ſhape, but larger and WF" 
a reddiſh colour: According to Du Tertre, the Flamingo! 
as big as a wild goole*. . 

According to Mr. Willoughby it has an extraordinary 1, 
neck: According to Du Tertre, * it has a red neck, and 3 
* ſlender, conſidering the bigneſs of the bird, and a deni. iu 
long'. According to Scaliger, it has a very ſhort tail, 
© cut ſhort, as it were'. | 3 

Scaliger writes, that the bill of this fowl is neither ſtreig 
© nor altogether crooked, rather reſembling a part ofa Sr 
* bow': Geſner who compares this bird with a crane for bj 
neſs, adds, that its beak. is almoſt 1 and + as long as that 
* a crane, being thick on its upper part, and uneven by te 
* ſon of ſome tubercles'. | 

Aldrovandus approves of the account Scaliger gives of t 
bill, and then adds, © there is no ſmall Iuſus naturæ in tt 
formation of the bill; for, it is not flat like that of ducksan 
* geeſe, tho otherwiſe broad; nor is it ſtreight and round lik 


or hawks; tho' it be true, that it is recurvated and be 
* downwards, but it has a remarkable protuberance in th 
middle of the upper bill ; it is fix inches in length, and ut 
* ternally hollow, and channell'd in the middle; the upper d 
js longer than the lower, and terminates ina very ſharp point 
but on the contrary, the lower is a great deal thicker': 40 
cording to Du Tertre, it has a round ſmall head, with 
large beak, four inches long, half red and half black, a 


Olaus Wormins gives the following deſcription of the Phi 
nicopter; the whole head including the bill, was upwart 
* of eight inches long, but without the bill three inches; 
bill itſelf is of the figure delineated by Scaliger, it is pr 
thick in the middle; but hollow, and channell'd on its uppe 
* part on each ſide; at its origin it has two large holes ele 
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' what it is in all other birds he had ſeen, is thinner and mud 
ſmaller than the lower) ſpeak it to be more fit for motion, 9 
to make the appulſe, and be received by the lower. 

Bellonius remarks, that the legs of this bird are very long 
and on the contrary, Scaliger writes, its legs and feet are 
ſhort, that as Galen has allowed the longeſt legs to a my 
* ſo the ſhorteſt to this bird; and for this, he is tax d by þ 
Charleton, and Dr. Grew; when Kaliger, therefore, ſyy 
that this bird has the ſhorteſt legs of any animal yet known, 
would have ſaid the longeſt: Geſner ſays, * it has red legs, 
long as thoſe of a ſtork, or longer': According to Du Ten 
it is the talleſt bird I ever ſaw; its legs are altogether re 
© and its feet half ſea-green: According to Rochfort in hi 
Hiſt. des Antilles, Edit.Rotrerd. p.583, its legs and thighs a 
« ſo high, that the reſt of its body is rais'd from the ground ty 
feet or thereabouts.” _ | 

Scaliger thus elegantly expreſſes the fine colour of its wing 
cinereum colorem nobilitant alarum puniceæ Penne. 

Aldrovandus fays; it is ſurpriſing that Scaliger did n 
take notice of the black colour of its wings; all the reſt of th 
body is a ſcarlet, white and aſh-colour mix'd together 
Geſner ſays, the feathers on the upper parts of its body 
* white, and thoſe on its neck, breaſt, belly and wings are red 
and ſpeaking of one taken near Montpellier, he ſays, its who 
body is white, excepting thoſe parts in the wings that a 
© black in ſtorks. De Laet in his Hiſt. de Nouv. Monde, hi 
I. c. 9 lib. 18. C. 15. obſerves, * that they have different c 
* lours; for, while they are young, their feathers are white 
© but as they grow up they become of a roſe-colour, an 
* 1n fine, when they are old, they are altogether of a carnatio 
colour; there are found ſome of the ſame birds near Jv 
* pellier, that have only the under parts of their wings an 
* body, ofa carnation, and the upper parts of a black colour 
there are ſome likewiſe ſeen in the iſles that have ſome whit 
© and ſome black feathers intermix'd in their wings: Du Teri} 
gives much the {ame account, the young ones are much wh 
* ter than the old, and they grow red according as they advan 
in years; I have likewiſe ſeen ſome that had red, black? 
* white intermix'd in their wings, and I ſuppoſe thele to! 
the males: Conſtantinus in his Lexicon Gr #co- Lat. ſays, tl. 
* their beak, legs and part of their wings glitter with a {ca 
let colour“: Willoughby ſays, that the neck and body 
white; the alarum remiges or quill-feathers of the wings * 


* 


; 
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macerated like grain by the muſcles of the gizzard ; its yin 
when ſpread abroad, exhibit that flame-like colour, "Wis, 

is commonly called Hamand, not becauſe it is found in the x, 
* 7berlands, but becauſe its feathers, ſeen thro' a tranſparent men 
* brane, exhibit a flame-colour,; there is ſcarce any fowl large 
© both its upper and lower beak is incurvated downwards, whid 
* is very ſingular in that fowl; for, it is bent like a ploug 
* whence it is commonly called Becharu, quaſi Aratiri-roſtrun 
Du Hamel tells us that the Ph@nicoprer was diflected at Pyjj 
by M. Perrault. N 1 6 

The following figures were drawn from a Flamingo, & 
Mr. Botley to be ſtufted, _ | 

Fig. 22, Plate VIII. repreſents a fide-view of the head and bi 

Fig. 23. Repreſents a front view of the ſame parts, 

Fig. 24. Repreſents the underſide of the tongue next the undet 
bill; a, a cartilaginous ſubſtance covering the tip or extrem 
of the tongue; b, a glandulous ſubſtance at its baſis; c, the hon 
of the Os hyoides. | 

Fig. 25. Repreſents the upper ſide of the tongue, upon whi 
are to be ſeen two rows of ſtrong nervous papillæ; their apic 
or points turning inwards, for the better retention of its prey. 

Fig. 26. Repreſents a ſide-view of the tongue, to ſhew the true i... 
gure of theſe papillæ, which, being hook'd and turned backwardM..11 
prevent, in a great meaſure, the return of any little animal fi; 
loud altie. . , | 

Fig. 2 7. Repreſents the Cornua, Os hyodeum, as big as the lit 
and as all the other parts are. | 


The Occultation of a fix*d Star in Gemini by Jupiter, Jun. 
1717. O. S. and a tranſit of Mars below the Northt 
Star in the Forehead of Scorpio, the 5. of Feb. following, 1 
the Morning. Phil. Tranſ. N* 351. p. 546. Tranſlated fr 
the Latin, , : | 


I Phil. Tranſ. N“ 344. P: 294. we hinted to the curious, thi 
there was to be an occultation of a fixed ſtar by Jupiter, 1 
defired they would obſerve ſo very uncommon a phaznomenon, an 
of ſuch conſiderable uſe in Aſtronomy, fignifying at the ſame tim 
that this would happen the 10h of Jan. 1717. But Jupiter bel 
almoſt ſtationary, and advanc'd towards the eaſt a little fartif 
than by our tables, the ſaid occultation did not happen before t 
11th: and was not obſery'd at London, as could be wathed, | 
reaſe n of clouds. | 
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vet Mr. Foulkes with ſome others of the Royal Society ſaw at 
anon on the 11. of Fanuary 8* P. M. Fupiter's center at the 
tance of one diameter of its body, follow the fix d ſtar, which 
j more northerly than the ſaid center about three quarters of 
upiters ſemid iameter; afterwards Jupiter was covered with 
buds ; but from his motion, Mr. Foutkes concluded, that the 
br was in conjunction with Jupiter a little after midnight, and 
14 by the northern part of his diſk. | | 
It Weſtminſter Mr. Deſagutiers and Mr. Gray ſaw the fix d 
;rat 6 O' clock in the evening, diſtant an entire diameter of Ju- 
er from his limb towards N. W. whence, and from the obſer- 
tions made the following days, it appears, that the conjunction 
ppened about midnight. : 
kt Vanſted Mr. Pound made the following accurate obſerva- 
ns, with a pretty long teleſcope and a micrometer. | 
On thesth of January at 5. 6' equated time, Fupiter”s center 
s diſtant ſrom the ſaid fix d ſtar 31 491 which at 5* 38 it 
lowed 34” 12” of right aſcenſion; and at the ſame time the 
uthern limb of Jupiter had the ſame declination with the ſtar. 
On the gth of January at 6* 6' Jupiter's center was diſtant 
m the ſtar 10' 4.9”, and 8 minutes after, the difference of right 
ſenfion was 11' 32” at which time the planet's center was but a 
nell matter more ſoutherly than the ſtar. | 
On the 11th of January at 50 30' equated time, the diſtance of 
teir centers was 1, 24” 3 and at theſame time the ſtar was ſeen 
lore northerly than Fupit er's center about One foush of his diame- 
t and Jupiter's leaſt diameter was found to be 43” ; then clouds 
Wine on. | 
On the 12th of Fanuary at 5h 1) the diſtance of the centers 
s; )“ and at 5* 50 Jupiter preceeded the ſtar 3' 30” of right 
&nfion ; and at the ſame time the northern limb of Jupiter had 
e fame declination accurately with the fixed ſtar. 

b is manifeſt from comparing theſe obſervatiens, that this fix- 


ing 
ce! 


HAM fac was in conjunction with Jupiter on the 11. of January 
about 135, and only 1% or 18) more northerly than his cen- 
3 Y 17 Mi 


to and conſequently hid by him. | 
This fix'd ſtar, tho? hitherto in no catalogue, was then in 
13 of Gemini, with 13' and 4 S. Lat. and had a ſtar ac- 
mpany1ng it, that preceeded it 17, and was ) more northerly, 
n 21“ 56' of Gemini wtth 6' and 2 S. Lat. with which 
iter ſeemed to be in conjunction on the 16th of January at 
30 en the evening: Thus in leſs than two months time, 
er eclips'd with his body two fix'd ſtars, of which there 
| is 


288 MEMOIRS of 7he 

is not, one ſingle inſtance extant ſince the invention of te}, 
copes; conſequently, ſuch obſervations are of great value ay 
worthy to be tranſmitted to poſterity : According to Gaſſengy, 
obſervation, our little ſtar was in conjunction with Jupit 
when ſtationary, Feb. 6. 1634. and more ſoutherly by three, 
his diameters ; whence it will appear, upon a juſt calcylag 
that Jupiter's nodes have not ſenſibly mov d for theſe g; ye; 
laſt paſt and that in 27 87 35“ from the firſt of Aries. 

The ſame Aſtronomers have been as diligent in making th. 
other obſervation, no leſs remarkable, of Mars's tranſit ne, 
the north ſtar in the forehead of Scorpio; for, on the fitht 
February in the morning, or the fourth, 16* Mars was fee 
ſo near the ſaid ſtar, that it could not be diſcerned by the nale 
eye; but by the teleſcope it was found above it, and to the w 
conſequently, Mars was not yet in conjunction with it; 
16* 10' apparent time, Mars was in a ſtreight line with th 
northern ſtar of $&07p10's forehead, and the teleſcopic ſtar, whic 
follows it, to the north, at abour-8' diſtance: At 16* 35 My 
was in a right line between the north, and middle ſtar of th 
forehead, and a quarter of an hour after, between the fout 
ſtar of the forehead; ſo that the conjunction was eftimateds 
to Long. at 16" 54” apparent time; at which time Mars u 
only two minutes pretty accurately more ſoutherly thi 
the ſtar. Mr. Pound alſo obſerv'd the conjunction as i 
right aſcenſion, at 19" 25 apparent time, with the if 
tance of the centers 2" 7”: It was an agreeable ſight to f 
Aars gradually entring into the ſtar, and plainly difcorcriy 
his motion, tho” otherwiſe exceeding ſlow: Compare this w! 
Horrox's obſervation Feb. 7. in the morning, 1638, wi 
ſee in his Letters p. 304; for, at that time Mars comin 
to the ſame ſtar, approached it much nearer, but the ca 
junction was over before his riſing: Add to theſe an obſe 
vation of Saturn made by Mr. Pound on the 25th « 
January 12* 25' equated time, when the planet was di 
rant from the 58th ſtar of Virgo in Catal. Britan. 13,16 
towards the ſouth, and the ſtar in 19® 21' 52” of Lin 
-" q 2* 47 25” N. Lat. followed it 2' 30“ right ali 
ion. 
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A Account of a teſſelated Pavement, 2 Bath and other 
Roman Antiquities, diſcover'd near Eaſt Bourne in Suffex 
by Dr. Tabor. Phil. Tranſ. Ne 351. p. 549. 


H E meadow, in which the greateſt part of this teſſela- 

ted pavement lies, is almoſt a mile and a half ſouth eaſt 
of Bourne; it contains about four acres, and is of a triangular 
frm, the ſouth ſide is towards the ſea; on the north fide 
of. the meadow is a highway, leading from Sourne to 
pevenſey; the weſt fide is ſeparated from a large corn. field, 
by a fence of poſts and rails; about the middle of this 
Fnce is the pavement, diſtant from high water-mark a 
furlong; in former times it might have been ſomewhat 
more, becauſe from this point to the weſtward, the ſea is 
always gaining on the land: This pavement was little more 
than a foot below the common ſurface of the ground; what la 
next it was a ſmall ſea-gravel; its pofition is nearly due eaſt 
nd weſt, its length is 17 feet four inches; its breadth 11 feet; 
at firſt it ſeemed to have been bounded with a thin brick ſer 
n edge, about an inch above the zefſere, ſo exactly ſtreight 
and even, as if ſhot with a plane, and ſo well cemented, as if 
t had been one entire brick: But when the outfide of the 
pavement was broken up, inſtead of bricks ſet on edge, as was 
Imagined, it was bounded with a border of bricks laid flat, 
th their ends next the Sx turned up; the thickneſs of 
theſe bricks was an inch and a quarter; their breadth berween 
land 12 inches; their length was full 15 inches, and before they 
ere turned up on their ends, could not have been leſs than 1) 
Inches; they were very firm, and not in the leaſt warp'd or 
alt in the burning; when broken, their ſubſtance was fine and 
rell mix d, of as uniform and clean a red colour, as a piece of 
Ine boſe, excepting at the ends where turn'd up, being all 
der cover'd with a plaiſter (the {ame which Vitruvius calls the 
Nucleus) half an inch thick; fo hard, entire and even, that 
I kemed one entire ſtone, quite round the pavement: Next 
thin the bricks, there was a liſt or border of white zeſſere, 13 
Inches broad; within that a lift of brown refer# (ſome what 
lurker than the whet-ſtone, and ſomewhat lighter coloured 
than the touch-ſtone) four inches broad; then a liſt of the 
Witte, five inches broad; next within that, another liſt of the 
brown, four inches broad; all the reſt of the vavement was 
with white 7e eræ, without any ornament or figure. 
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When the ground about the pavement was dug up, on the noni 
fide was diſcovered an entire bath 16 feet long, five feet nim 
inches broad, and two feet nine inches deep: It was filld wit 
rubbiſh of buildings, which ſeemed to have been burnt, to uit 
hard mortar adhering to pieces of Roman brick, ſquar'd ſtones 
and headed flint, mix'd with aſhes and coals of wood; fron 
the north · weſt corner of the pavement was the paſſage into th 
bath, three feet three inches wide, at which place the brick 
that bounded the pavement, were not turned up at their end 
but lay even with the zeſſere ; at the diſtance of 15 inche 
from the teſſeræ there was a fall of two inches to the landiq 
place out of the bath; ” landing place was alſo three fe 
three inches long, and two feet two inches broad; from thenc 
the deſcent into the bath was by two ſteps of ſtairs, the lent 
of the ſtairs being the lame as that of the landing place; the 
breadth of each ſtep was 11 inches; the height of each fi 
4 little more than ten inches; the loweſt ſtep was 20 inche 
from the fatther fide of the bath; the whole work was ver 
compact, and exactly well made, and not in the leaſt injur{ 
by time, nor by the violence it underwent when fill'd up; jufth 
anſwering to Vitruvius's precepts de Architec. lib. 2. c.; 

The pavement was ſecur'd on every fide, and its edges reſte: 
on a very firm arid neat built wall, made of Roman brick 
{quar'd ſtone and headed flint, between five and fix feet dee 
below the ſurface of the pavement, and full 23 inches thick 
which we may ſuppoſe to be two feet Roman meaſure; tht 
bricks were not in regular” courſes, as in Roman building 
above ground, but without any order diſpoſed of in the wall 
the top of the wall, it is true, was but 15 inches thick, and 
cover'd with the bricks, which bounded the pavement; but 
about 14 inches below the top, there was a ſet-off on the inſde 0 
the wall, eight inches broad ; when the foundation was bord 
quite thro', there was obſerved next under the refers a bed o 
very ſtrong mortar, upwards of a foot thick; and under thi 
mottar a bed of clay two foot thick, and under that a fin 
foundation of brick ; the clay (which the ground thereabout 
does not afford) was very fine, red, and cloſe, having been, nc 
doubt, carefully ramm'd down; the ſurface of the clay was neat) 
pitch'd with ſmall flint and pebbles, pointed ar their Jower cnc 
and headed at the ir upper ends; this pitching or paving i800 
Vitruvius call'd ftatuminatio, and the ſtones, it is done wit 
ſtatumina; he directs them to be ſet, when the under work l 
made ſound and firm by well ramming it down, ny 
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This pitch'd work was exactly even with the ſet · off in the 
{dc of the wall; upon it was laid a bed of coarſe mortar of 
dout nine inches thick; the skirts of this mortar (which 
ruins calls rudus) reſted on the ſet-off above-mentioned : 
t was compos'd of lime, a ſharp coarſe ſand, ſmall pebbles 
1d bits of bricks; upon this rudus was a finer compoſition, 
ade as near as Dr. Tabor could gueſs, with lime, a fine ſharp 
nd, ſome kind of aſhes, and (which was the 28 ape. 
mp'd bricksand potſherds, in grains not exceeding cabbage- 
d, the flower or fine powder being ſeparated therefrom - 
This bed was about half a foot thick, and is what Yirruvimus 
ills the nucleus; whether we may call it terrace, the Dr. 
ares others to determine: Both this ucleus and rudus under 
trearly equalled Portland: ſtone in hardneſs and compactneſs; 
n this nucleus or terrace, the teſſeræ were ſet on end; but 
ih ſuch exactneſs, that two ſorts of cement were uſed to fix 
dem; their lower ends ſtood in a cement of lime only, well 
kd; their upper halves were cemented with a fine grey 
ortar, conſiſting of fine ſand (and as it ſeemed) aſhes and 
me; this grey cement every where fill'd the intervals at their 
ads, and was much harder than the teſſeræ themſelves. 
The teſſeræ were only of two colours; viz, white and a dark 
wyn, and harder than a glaz'd and well burnt trobacco-pipe, 
id of a ſomewhat finer grit; the brown ſeemed to be of the 


me ſubſtance with the white, but colour'd by art, as Pliny - 


mum, Hiſt. Mund. lib. 3 5. C. 12, informs us the workers in 
ky of old had a method of doing, they ſeemed to have been 
med in a mould, and afterwards burnt ; hence the Dr. takes 
itrwius's meaning where he makes ſo plain a diſtinction be- 
ren the feſſeræ, and the ſectilia, that the one was, according 
the import of the name, formed by inſtruments out of ſtone, 
ck and tyle; the other ſhap'd in a mould and burnt; they 
e not of an equal ſize, none exceeding an inch in length; 
de ſhorteſt was 4% of an inch; moſt of them were equally 
med their whole length; but of ſome the lower ends termi- 
ted almoſt as ſharp as a wedge, on purpoſe, as may be ſup- 
89, to be driven where any interſtices were left; and alſo at 
ar heads they were not all equal alike, ſome being exactly 
ure, ſome oblong, ſome ſemi- lunar, but none triangular; 
diameter of thoſe that were ſquare, was about 7 of an 
eb; the longeſt Gde of thoſe that were oblong at the head was 
tle above 1 an inch: The preparations for fixing this pavement 
Ked thoſe Pirruorys preſcribes in the flem wall near fix feet 

O Oo 2 | below 
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below the ſurface, in the bed of clay within it two foot thic 


many feet higher than the ſeg at ſpring tides; and that! 


forefight. | 


there was brick, then a bed of the rudus or coarſe mortar ſom 


when firſt opened, the whole ſeemed, as if it had been hewno 


fix foot the ground was filled with ſuch rabbifh, as was tak 
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and in the foundation of brick under the elay ; but when w 
confider, that the ſituation of the ground here is low, and n 


might as well be annoy'd by land floods after great rains, zh 
water ouzing thro* the earth from the ſea fo near it, wheng 
the work might in time receive damage, we mult allow 
above-mentioned additions to be the reſult of a very judicig 


The bath was alſo formed and ſecured by a very compact ail 
of the ſame breadth and depth with that on which the paven 
reſted ; the wall, which ſuſtained the north fide of the pavemen 
formed the ſouth fide of the bath, where from the eaſt end toth 
end of the ſtairs there was a ſolid ſeat, 12 feot 9 inches lo 
nearly 10 inches broad, and 14 inches high; the bottom or flog 
of the bath was made after the ſame manner as the payemen 
excepting the reſſeræ and the thick bed of clay; for, under; 


what more than a foot thick, over that the nuclers or terrace oll 
half a foot thick; the ſides of the bath, the ſeat and the fla 
were plaiſtered over with this terrace about half an inch thick 
all which were throughout ſo hard, compact and ſmooth, th 


of one entire rock, and poliſhed; at the middle of the eaſte 
at the bottom, there was a ſink-hole a little more than thr 
inches long, and upwards of two inches deep; about four inch 
above it, there was another paſſage thro” the wall of the fan 
fize ; the firſt we may ſuppole to let out the water which ha 
been uſed, and the other to let in freſh water; the {tairs and fe 
were chiefly made of Roman brick, between 15 and 1) inch 
Jong, between 11 and 12 broad, and near one and a half thick 
At the north fide of the bath the ground was not opened, but: 
the gaſt end of the bath and pavement; at the ſouth fide of ti 
an . and at the weſt end of both, there ſeemed to het 

een ſeveral vaults or cellars: for, there were very firm walls: 
inches thick continued every way, whoſe foundations were as 0 
as thoſe which ſupported the pavement ; 1o that to the depth 


out of the bath; the bricks in this rubbiſh, which were 1 
broken, had ſeveral degrees of thickneſs, from three to a lin 
more than one inch; ſome had one of their ſides undulated, f 
fretted, and others had roſes on them well imitated ; there vt 
two ſorts of channell'd bricks ; the one like a trough, the ch 
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1 three inches broad, and as many deep, the brick itſelf being 
e inch and a half thick; the other fort had a cylindrical chan- 
1 ſo that when two N together, they formed a hol. - 
cylinder of three inches diameter; theſe channell'd bricks 
no all broken, their length when whole was uncertain, as alt 
ge uſe they ſerved for, whether for gutters to convey water, or 
tether they were placed in the walls to diſtribute heat through- 
i the building, as was uſual in the ancient ſtructures at Rome. 
lt is farther obſervable, when the ground was opened the ſe- 
nd time, that from the {outk-weſt corner of the pavement, five 
lower than the ſurface of the pavement, there was diſcovered 
arge ſpace, paved with brick 11 inches broad, almoſt one inch 
1d + thick, and 15 inches long, having two courles of this 
rick; there was 2 a foot of mortar under the lower courſe, and 
bout an inch of mortar between the two courſes ; theſe bricks 
ere alſo perfectly well made, but on the under fide of each 
re two knobs, about the ſize of half a walnut, fixed on them, 
is probable, to keep them ſteady, till the mortar they were ſet 
g ſhould dry; this paved place was ſearched fix. or eight foot 
rery way; it was all covered with a coat, about two inches 
lick, of aſhes and large coals of wood; on that lay confuſedly 
ge pieces of the rudus or coarſe mortar abovementioned, and 
unps of the reſſeræ in all reſpects like thoſe on the pavement, 
nd cemented in the ſame manner; moreover, there were mixed 
th the aſhes ſeveral large iron nails, bigger, but not quite ſo 
og, as thoſe called double tens; ſome hooks for doors to ſwing 
0; ſeveral ſmall pieces of earthen ware, ſome reſembling bits of 
ms; ſome of a fine yellow clay; ſome red, thin, neatly wrought 
nd adorned with flowers; and laſtly, part of a human ſcull, and 
pieces of bones near it; which bones were not incloſed in any vel- 
e but lay looſe ; they were diſcoloured like thoſe ſeen in urns ; 
Þ nat the body they belonged to might periſh by the ſame flames, 
whereby theſe Sc; e were deſtroyed : There was no inſcription 
und either on ſtone or brick; no ſtatue or other figure, except- 
ng thoſe on the. bricks already mentioned; nor were there any 
tuns met with there; but ſomewhat more than a furlong to the 
urth· weſt of theſe works, in digging the foundations for a malt- 
iouſe there was found a coin of *Poſthumus; and in the ground 
lug up for the foundation of a dwelling houſe a coin of Conſtan- 
line . 5 | | 
From the nearneſs of the bath, it may reaſonably be con- 
ded, that the pavement was neither a part of a temple, nor a 
cart of juſtice; the continuation of the foundations that * | 
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be traced every way from it, and what was laſt diſcovered, ms 


ſhew that it was an apartment of a magnificent palace, 
Pliny ſec. Hiſt. lib. 36.cap. 2.5, ſuppoſed, that theſe Iithopryy 
or teſſerated pavements had their original in Greece; but, per 
haps, the Greeks borrowed their patterns from Aſia; for, lan * 
the book of Eſther ch. 1. v. 6. we learn, there was a moſt rojal 
banquet at Sura, on a ArvodTpaſep (ſo the 1 has it) 
coſtly ſtones, zoo years before the time of lla, who brought 
them firſt into Italy: Foſephus againſt Appion book 2. affiny 
that the Grecian laws, learning and arts were fetched from 4jy 
and indeed, when we reflect on the antiquity of the Leviticat 
law, the pyramids of Egypt, the temple of Solomon, the wall 
and palaces of Babylon, and the ſumptuous remains of Pajnyr, 
and Perſepolis, we have no reaſon to reckon the Greeks, author, 
but rather good imitators of thoſe early examples of learning and 
arts. | ; 5 5 
When Olinctus Cicero accompanied Ce/ar the ſecond time he 
invaded Fritain; his brother Tully had the overſight of fone 
buildings he had appointed to be made in the Villa Manliang i 
Arcano, and in a letter Tully ſent into Britain, Cir. ad Quint. 
Frat. lib. 3. epiſt. 1. informs Qui nctus, that he was well pleaſed 
with the ſeat, and the more 1o, becauſe the pavimented piaasi 
was magnificent; that the pavement feemed to be exaCtly vel 
made; that he had directed ſome chambers to be altered, be. 
cauſe he did not approve of them; that he had remored the 
ſweating room in the bathing apartment, into another corner of 
the apodyterium; and afterwards in the fame letter he makes men: 
tion of {ſuch another work: Again, about the time Oyinftus re. 
turned out of Britain, and was fixed with the legion he pte. 
ſided over, in winter quarters among the Nervii (of whom Cæſar 
makes mention in his commentaries) Tully ibid. epiſt. Þ takes 
notice of a pavement that was likewiſe making for himſelf. It 1s 
binted by Varro, Ter. de re ruſt. lib. 3. that a Lirhoſtroton was 
one of the members of a compleat Villa: Varro was 80 years of 
age when his books de re ruſticd were compoſed ; Tully was 
ſomething more than 50 when the above cited 8 were 
wrote: Ce/ar, in Suet. Trang. Jul. C&ſ. cap. 46. when a gele- 
ral, made the reſſeræ and ſectilia for pa vements to be part of his 
baggage; and Vitruvius lib. 7. cap. 1. cotemporary with theſe 
three, calls the lithoſtrota, Principia expolitionum, which makes 


+ 


it evident, that theſe floors were held in eſteem. 
From the whole we may obſerve, that ſome time before, and 


in the firſt age of the empire, the humour for theſe * l 
floor- 


4 
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rings prevailed much among the Romans ; wherefore it is not 
all ſurpriſing, that they are found in ſo many parts of this 
und: But in the time of Pliny they began to be out of uſe on 
be ground, tho ſtill made above ſtairs or in his own words in 
;neris or chambers Hiſt. lib. 36. cap. 25. Whether the Jirho- 
rs in chambers were uſual in Yirruvins's days we have no 
rant to ſuppoſe from any hint in his writings, notwithſtanding 
gives rules for making them plano pede, i. e. on the ground, 
1d {ub dio (which from the method preſcribed by him muſt be) 
ft; becauſe for ſuſtaining thoſe latter he orders the work un- 
:meath to be well ſecured with two layers of planks a- croſs each 
ber and nailed down; and then the ſtatuminatio or pitching 
e mortar, terrace and zefſere as before on the ground, Vitruv. 
b. J. cap. 1. Bur becaule by ſub dio Vitruvius could not mean 
ambers; and tho' Pliny Hiſt. lib. 35. cap. 25. informs us, 
that the Greeks uſed to cover or flat- roof their houſes with 
theſe pavements; yet ſince neither Vitruuius nor Pliny mention 
ſuch mode 2 in their time at Rome; it remains, 
x we ſuppoſe, the ſub dio, or Subdialia of Vitruvius to mean 


wements, mounted on pillars or arches, which might afford de- 
ohtfyl terraces out of the upper rooms, and ſhady piazza's un- 
meath ; and in this ſenſe, perhaps, may be underſtood Zully's 
ies pavimentata above-mentioned : By the ſeveral apart- 


ents, which the foundations of theſe rocks point out, there 
ems to have been nothing wherein the buildings that once food 
jere, might come ſhort of the magnificent ſtructures, with 
hich the Romans gratified their luxury; the uſes each were de- 
ped for cannot be determined, nor whether there was a piazza 
ered with a lit hoſtroton; but be that as it will, it is next to 
emonſtration, that there was ſome upper floor, ſuſtained by 
od, and paved with the 14 after the ſame manner as Vi. 
rus directs; and on the brick-pavement, laſt diſcovered, the 
oat of aſhes and wood-coals with nails therein, covered with 
arge pieces of the 74udus and teſſeræ well cemented together, and 
be nucleus adhering to them, ſhew, that there was an upper 
arement broken by its fall, when the fire had conſumed its ſup- 

or. = 
As to the Roman architecture, it may not be amiſs to obſerve, 
lat when they deſigned a building, they could not immediately 
egin it, their Preparations requiring a com By their 
ell ſhaped, durable bricks and by their ſtone-like mortar, we 
hay plainly perceive, they built not with ſuch haſty materials, 
ar row uſed, Both Vitruvius lib. 2. cap. 3. and Pliny —_ 
| 46. 
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lib. 35. cap. 14. direct bricks to be made in the ſpring, and to 
two . and where Pliny ſpeaks 2 wn. 
Hiſt. lib. 36. cap. 23, he ſays, it was ordained by the old lays; 
Rome, that no undertaker ſhould build a houſe with mon, 
which had not been made three years before 5 we find, indeed 
that their walls ſeem to bid fair for eternity, whereas, ours fy 
parcimony and ill management, are ſcarce able to endure one a9 


An Account of the Nature and Virtues of the Pyrmont W 
ters, with ſome Obſervations on their Chalybeate Quali 
by Dr. Slare. Phil. Tranſl. No 351. p. 564. fad 


R. are, having procured about a dozen quarts of p, 
mont waters, made ſome experiments with them; byt 
taſte he found, that they contained a rich chalybeate virtue, 2 
alſo that they made a very briſk and lively impreſſion on the 
late, more grateful and ſpirituous than the beſt Spam waters h 
ever taſted : The Spaw waters are looked upon to be extra en 
nary good, if they ſparkle a little in the glaſs; but theſe 7, 
mount waters in ſummer time, when poured into the ola, . 
ſometimes even in the bottle, as ſoon as the cork is drawn and: 
air admitted, make a remarkable ebullition, ſomewhat like hg 
tled cyder, tho? this was ſoon over; but they ſtill retained th 
{mart and briſk taſte, and high chalybeate reliſh to the laſt dro 
tho' ſome hours were ſpent in drinking them off: In the wint 
time theſe waters neither ſparkle, nor ferment, at leaſt what th 
Dr. had did not ; but this might be owing to their not being car 
fully kept, being expoſed in cold cellars, where his beer an 
wine ſtood in the winter, and yet they did not loſe their chain 
beate taſte, nor their pleafant briſk got: Theſe waters have be 
reckoned in the number of the German Saur Brunnen or aid 
Le; and ſome, to whom the Dr. gave a glaſs of the wat 
aſcribed a ſharp taſte thereto, and were apt to have an opini 
of its being four; but upon confidering better, whether that ta 
were acid or really four ; they acknowledged, that the ſmart an 
briſk taſte mifled them to call it four: Thus cyder and fo 
ale, when bottled, will cauſe ſuch a pungency on the palat 
when it is far from being ſour ; and even volatile a/kalies of /i 
armoniac or of hartſhorn may be made to give the like pungent 
to the tongue, | = 
In order to a more nice enquiry into the acidity of theſe 7 
mont waters, the Dr. dropped into them confiderable quantitt 
both of ſpirit of hartſhorn and of ſpirit of {a} armoniac, : 
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i juſtly prepared; but could not diſcover tlie leaſt luRatio 
motion upon this conjunction as, uſually with an acid. 
He made ſtill more nice and certain experiments of theſe wa · 
6 by mixing milk with them, ſometimes; in equal, and ſome- 
es in double the proportion, and in various degrees of warmth, 
4 lake warm and boiling hot, but he could perceive no curd- 
; but rather on the contrary, the water preſerved the milk 


n coagulation for four or five days, even in Sptember, when 


gas hot weather. 0 75 

Take about half a grain of powdered galls to a glaſs of a 
er of a pint, and this in a moment renders it - turbid and 
ks a dark purple, eſpecially if you ſtir it; but if you drop 
powder on the ſurface of the ſame water, it then communi- 
es a fine blue tincture: In order to give a very fine tincture, 


le five leaves of ſtrong green tea, put them into the bottom of 
glaſs that holds a quarter of a pint, and the leaves will unfold: 


em(elves, and in a quarter of an hour tinge the water with ſuch 
rautiful azure blue, as few vegetables afford the like; obſerre, 
t the longer theſe leaves, or any other ſtiptics (which are the 
vipitarors) ſtay together, the more they degenerate into a deep 
ple, or even to an atramentarious colour. | 
ks to the internal uſe of theſe waters the Dr. drank about a 


mat a time, in the following manner; he firſt began with the 


% waters, which he 7 very good, and drank them for 


week, and they agreed with him very well; be then drank the 
nont waters for three or four days, and continued the uſe 
both theſe waters alternately, till he had drank of them for 
ont 20 days: By the reſult of his experiment, it ſeemed. very 
an to the Dr. that the Pyrmont water was more agreeable, 
re more ſtrength and ſpirit, and was as much or mere prefer- 
e for its internal virtue, as for its excelling the other in a 
fler and ſprightlier taſte. 3 


There is another excellency in thefe vaters, which will render 


em more uſeful to us than any foreign chalybeate waters hither- 
known; for they will keep better, and they are not ſo ſoon 
ied by any accidental inſinuat ions of air, as the Sa waters 
apt to be; the chalybeate mineral is here throughly diſ- 
ed, well united and mixed in this water, ſo that it does not 
ay precipitate ;- for which reaſon it may allo the better paſs 
aſa lactea, and even enter into the maſs of blood itſelf, and 
produce the more conſiderable effects; that this is not a bare 
pics may be proved by the following experiment, | 
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Having expoſed ſome Spam water in a bottle that was halff 
and unſtopped for 12 hours, he examined it and found it ut 
Juſt like common water; but the Pyrmont waters that were e 
poſed to the air after the ſame manner, taſted ſtrong of the min 
ral, and impartcd their tincture as at firſt ; nay they continy 
thus for full two days, aud perhaps might have done fo longer, 

The Dr. thinks he may fairly conclude, that fince the . 
has been found very beneficial to our patients in chronica] 
ſeaſes, theſe Pyrmont waters af a much ſuperior virtue will ſ 
paſs them in conquering many of our obſtinate diſtempers, I 

In order to diſcover, whether the Pyrmont waters really 
tain any purging ingredients or qualities, the Dr. eyaporat 
about a quart of this water ad ſiccitatem, he then A wy 
the reliquig ſo much rain water, enough to diſſolve the fi 
and evaporating that water, he obtained a grain or two of f 
ſalts, that taſted muriatic, as moſt river and pump waters do: 
is well known, that the purging waters have a very bitter taſt 
which the learned Dr. Grew called ſab catharticum anaru 
which diſtinguiſhed it from all other ſpecies of natural fal 
that of the Pyrmont water has no relation to this, but rather 
ſea-ſalt, it not being bitter in the leaſt,  * 

It is alſo well known, that unleſs our waters be impregnat 
with a confiderable quantity of this bitter falt, they will not pur 
at all; two or three grains fignify nothing, nor have the le 
cathartic power; for example, put two drachms of the puri 
Lalts to a quart of common water, and this quantity will giveb 
a ſtool or two to a perſon who 1s naturally very eaſy to wo 
upon: The Dr. examined ſeveral other chalybeate waters a 
found much the like ingredients, and never any that he co 
ſuſpect to have any purging quality” NE 

'The Dr. thinks, 1t may much better be demonſtrated, that t 
chalybeate waters contain ſtiptic and aſtringent qualities, beca 
they owe their original to the iron mineral, and more parti 
larly to the Pyrites, which Dr. 8 ſuggeſts (not without for 
reaſon) to be the parent even of all iron oars, as it is doubt 
the cauſe of all chalybeate waters: Thus Dr. Hare had often: 
amined the folution of the Pyrites by rain-water at Deptj6 
and at other places where copperas is made, and found it a 0 
ſtrong chalybeate water: It is from this mineral we have © 
ſtrong ſtiptic and conſtringent medicines for external and inter 
uſes ; from hence we have our powders and ſalts of ſteel, or! 


trio] of Mars; nay, even thoſe obſtinate and inyeterate — 
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19's, which have baffled the force of all medicines, have been 
red by a judicious uſe of Tunbridge and other iron waters. 

But REY all that can be ſaid, it will be retorted, 
hat there is matter of fact and experience againſt this, that the 
ters do really purge at Pyrmont, where they are drank ; it 

Allowed, that Tunbridge waters do not only purge, but ſome- 
mes yomit, when drank haſtily and in great quantities; but 
ur phyfictans have corrected this irregularity, and no ſuch 
implaints are heard of, where they obſerve a proper Regimen; 


WW. it is agreed on all hands, that thoſe waters are, in their 


xn nature, binding, and often require ſome opening medi- 
ne; the quantities of water drank at Pyrmont are very large, 
en two or three Engleſp quarts ; it is not ſurpriſing, that 
teir weight forces them thro' the bowels; for, any common 
nter, drank haſtily and in ſuch quantity will do the ſame ; 
hereas, if you take this method and drink Pyrmont or any 
ther chalybeate waters lieſurely, to wit, a pint-glaſs in an 
wur, or rather two half pint glaſſes, you may rink three 
ins in ſo many hours without danger of loſing them by dejec- 
on; and if any one will be careful, and take this caution along 
ith bim, he will ſcarce fail of ſucceſs, that is, let him be very 
iet and ſtill, both in body and mind; the leſs he ſtirs or 
ralks, the better he will paſs off his waters by urine: He 
ſurher obſerves, that none of our Engliſb ſteel waters ſtrike 
ch a purple as the foreign do; for, ours communicate a 
note turbid and dark colour, and the worſe the waters are, 
the blacker ſediment they make; thoſe of LN abound 
ith a coarſe oker, the mineral is not well diſſolved, but gives 
n atramentarious colour; but the Pyrmont waters excel in 
tteir bright azure luſtre all the Dr. ever examined. | 

Moſt of the above-mentioned experiments were repeated 
Y Dr. Hare before the Royal Society; and it was found, that 
it Pyrmont waters communicated a much brighter tincture 
vith galls and tea, and had a much more exalted chalybeate 


lte than the paw; and a ſmall quantity of each having been 


ept for ſome time in bottles, in order to compare them, the 
Jrmout was found to have retained its virtues much better 
lan the Spazv; and a glaſs of it being drank, it was found to 
Itof à very agreeable reliſh, and to fit caſy on the ſtomach. 


7 


"TY * The 


14 ma 
nn 


1. 
. 


40 MEMOIR S F the 
The Cauſe of the variation. of the Barometer, 'afſigned ini 
' Hiſtory of the Royal Academy of Sciences for. 1 
ſhewn to be inſugicient 5 by Mr. Deſaguliers. Phil, Ti; 
Neg. p- 5% eee e e e 
"If HE paper is as follows; * it 8 by the baromg 

1 chat when it rains, or a little before rain, the uir co 
* monly becomes lighter : That it muſt rain, when the air be 

* comes lighter, is eaſy to imagide; for, the impercepiib 
particles of water that ſwim about in the air in prodigio 
quantities, not being ſufficiently ſuſtained, when the air h; 

t Joſt a certain degree of its weight, begin to fall, and ſeyer 

© of them joining together in the fall, form drops of rain; 
* when about half the air is exhauſted out of the recipient 
the air-pump (and conſequently, the remaining air is as we 
again as at firſt) ſomething like a ſmall rain falls; but ub 
* ſhould the air become lighter ? One might imagine, that 
* the place where it rains, it may have loſt ſome of its weigh 
sand bulk, by means of the wind carrying away ſome'part(q 
* it, but M. Leibnitz in a letter to the Abbot Brgnon (give 
* new and more ingenious reaſon for it. e e IEC 0M 
He pretends, that a body, in any fluid, weighs with th 

© fluid, and makes up part of its whole weight, fo Jong as it 
* ſuſtained therein; but if it ceaſes to be ſuſtained, and con 
* quently ſubfides, _—— no longer makes a part of thi 
* weight of the fluid, which thereby comes to weigh Jeſs; tii 
* may naturally be applied to the abovementioned particles 
* water, the weight of the air being increaſed, when it ſuſtan 
* them, and diminiſhed, when it lets them fall; and as it my 
* often happen, that the particles of water that are highe| 
fall a conſiderable time before they join with thoſe that ar 
low, the gravity of the air diminiſhes before it rains, an 
* the barometer ſhews it.” 
This new principle of M. Leibnitz is ſurpriſing; for, mul 
not a foreign body, whether ſuſtained in a fluid or not, al 
ways weigh? Can it gravitate upon any other bottom that 


that which ſuſtains the whole fluid? Does that bottom cealet 
, Carry an extraneous body, becauſe this body falls? And 15nd 
p that body all the while it is falling, part of the ſaid fluid a 

to the weight? At that rate, whilſt a chemical precipitation 
* is made, the whole matter ought to weigh leſs, which ji 
has never been obſerved, and ſcarcely appears credible. 
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(Notwithſtanding theſe objections the principle holds good, 


ghen more narrowly examined: What ſuſtains a heavy body 
b preſſed by it; a table, for inſtance, that ſuſtains a pound 
eight of iron is prefled by it, and is ſo only, becauſe it ſuſ- 
uns the whole action and effect of the cauſe of gravity 
(yhatever it be) to puſh that lump of iron lower; if the table 
hould yield to the action of that. cauſe of the weight, or 
myity, it would not be preſſed, and therefore, would carry 
wthing ; after the ſame manner the bottom of a veſſel, which 
antains a fluid, oppoſes itſelf to all the action of the cauſe 
of gravity againſt the ſaid fluid; if an extraneous body float 
herein, the bottom oppoſes itſelf alſo to the ſaid action 


yanſt that body, which, being in æquilibrio with the fluid 


z in that reſpect really a part of it; thus the bottom is preſ- 
ſec both by the fluid and the extraneous body, and ſuſtains 
them both; but if the body fall, it yields to the action of 
grarity, and cenſequently the bottom does no longer ſuſtain 
it, neither will it ſuſtain it, till the ſaid body be come down 
to the bottom; therefore, during the whole time of the fall, 
the bottom is eaſed of the weight of that body, which is no 
lnger ſuſtained by any thing, but puſhed down by the cauſe 
af gravity, to which nothing hinders it from yielding.” 
M. Leibnitz to confirm his notion, propoſed the following 
experiment, vg. two bodies muſt be tied to the two ends of 
thread, the one body heavier and the other lighter than wa- 
ter, yet ſuch as both together may float in water; put them 
Into a tube full of water, the tube being tied to one end of 
the beam of a balance, whoſe other end has a counterpoiſing 
velght ; then if we cut the thread which ties the bodies toge- 
tier (that are of unequal weight) ſo that the heavieſt may 
preſently deſcend, he ſays, that in ſuch a caſe the tube would 
le no longer in &quilibrio, but its counterpoifing weight 
wald preponderate, becauſe the bottom of the tube would 
be leſs preſs'd : It is plain, that the tube muſt be ſufficiently 
ling, that the falling body may not reach the bottom before 
de tube has time to riſe: In chemical precipitations, the veſ- 
ks are either too ſhort, or what is precipitated falls ſome- 
mes too faſt, and ſometimes too {low ; for then, the little 
bodies are always, as to outward appearance, in æꝗquilibrio 
"th the liquor that contains them.” ” | 
M. Ramazzini, the famous profeſſor at Padua, to whom 
. L:ibnitz had propoſed his experiment, made it with ſuc- 
cel, after ſome fruitleſs trials: M. Reaumur (to whom the 
Academy 
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Academy had recommended it) alſo made it with ſuccef, I 
* is a new view in natural philoſophy, which tho it depends vy 
© 2 well known principle, is very ſubtile and far fetched; 
gives us juſt reaſon to ſuſpect, that in ſubjects which ſero 
© be exhauſted, ſeveral things may ſtill have eſcaped ug? - 
Mr. Deſaguliers makes the following remarks on M. 7, 
nitæ's new principle: Let A B Fig. 28. Pl. VIII. be the bottom 
a veſſel full of any fluid, whoſe top is either wider than the| 
tom as G H, narrower as E F, or equal to it as CD; the 
fare of the fluid upon the baſe A B will be equal to the yeig 
of CB, or of a cylinder or priſm of the ſame fluid, made yy 
the. area of the baſe, multiplied 1nto the perpendicular hey 
above it: If the fluid be equally denſe every way as water, 
a denſity uniformly diminiſhed as you go upwards; this pry 
ſition (called by Mr. Boyle the hydroſtatical Nee will be 
good, and is demonſtrated by all hydroſtatical writers. 
Let EF, as in Fig. 29. repreſent part of the ſurface of 
earth, and GEFH a column of the atmoſphere, whoſe bei 
is GE the whole height of the air; let us ſuppoſe the van 
riſing out of the earth to form themſelves into two clouds A 
B, and to ſettle in that place, where the air 1s of the ſame ſpe 
fic gravity with themſelves ; it is evident, that they will ca 
the air to riſe ſo much higher, as their bulk amounts to, 
will, therefore, make the ſurface which was at GH to riſe up 
IK, fo that the bottom E E which was preſſed by a column 
air as GE FH, is now prefied by a higher column, as [EF 
Now if the clouds A, B, by any cauſe whatſoever, change th 
Place, ſo as to come downwards, for inſtance, to CD, the hey 
of the column IE F K will remain the fame as it was, and th. 
fore, the bottom EF will be preſſed as before, by the forego 
propoſition. | | 
Corollary 1. If the clouds A, B, deſcend, and in their deſ 
retain the ſame bulk as they had before, the ſurface LK uil 
main the ſame, and therefore, E E will be preſſed as before. 
Corol. 2. Whether a body be ſpecifically lighter, or ſpecific 
heavier than a fluid, fo long as it is detained therein, it wil: 
to the fluid ſo much weight as the weight of an equal bull 
that fluid; wherefore, a body does not Joſe all that vel 
which it added to the whole weight of the fluid, when it ce 
to 0 ſuſtained in the ſaid fluid, contrary to M. Leibnits's } 
ciple. „ | 5 
22 — If a cloud, by any cauſe whatſoever, become ſp 
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eb of its gravity above an equal bulk of air will cauſe it to 
fend, and accelerate its motion downwards; and then, indeed, 
gil loſe of its weight by the reſiſtance of the medium, till it 
ne to an uniform, or ſenſibly uniform motion; but all the 
ght that it will loſe, will only be the exceſs of its gravity - 
me that of the air; for, with the reſt of its weight it will till 
le up part of the weight of the air. 2 | 
Experiment I. Having with a weight in the ſcale C (as in 
p, 30.) of the balance A B counterpoiſed the Jong glaſs of water 
| Mr. Deſaguliers let down with a horſe hair the leaden 
phe W into the water, which from F G aroſe up to EH; 
| therefore, the water became heavier by the weight of a bulk 
vater, equal to the lead; having made up the counterpoiſe to 
whole with another weight in C, he cut the thread of the 
met with a pair of fine ſciſſars, and all the while the plum- 
1 was falling, the water rather deſcended than roſe, and when 
: lead was at the bottom, the water overpoiſed, | becauſe it had 
added thereto all the exceſs of the weight of the lead above 
qual bulk of water, which by experiment is found to be i 
it of its weight: Had M. Reaumur and Ramazzini tried the 
xriment in this manner, the ſucceſs would have been the ſame, 
tM. Ramazzins (as Mr. Deſaguliers was informed by a gen- 
man who was preſent) tried it 1n the following manner. | 
Exper. 2. Making uſe of the above-mentioned machine, after 
rt. Deſaguliers had balanced the water and lead therein, he 
ed to the end of the beam B (as in Fig. 31.) the thread of the 
lnmet, which in the former experiment he held in his hand; 
Is added to the weight, ſuſpended at B, obliged him to put 
tothe other ſcale a weight equal to 17 parts of the lead, in or- 
r to recover the &quilibrium ; then cutting the thread or hair, 
r ſcale with the werghts overpoiſed, whilſt the lead was fal- 
lg; but the &quilibrium was reſtored, when it came to the 
nom; ſo that the lead even then muſt have loſt only its exceſs 
eight above that of the water. . * 2 
Exper. 3. Mr. Deſaguliers tried the method propos'd by 
liebnits in the following manner; he took a cork C (as 
Tig. 32.) weighing an ounce, and ſomewhat more than four 
nes lighter than an equal bulk of water, and a ball of anti- 
my W about four times ſpecifically heavier than an equal 
uk of water, and weighing four ounces; the cork Jaid upon 
(Water in the veſſel E A B D, rais'd the water from 88 to 
, and added an ounce to the weight of the whole water; 
en ſuſpending the ball of antimony by a ſtring, and letting it 
f I - : hang 
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hang in the water at N, it rais'd the water from GG to H 
and ſo added another ounce to the weight of the water; th 
tying the ball of antimony to the cork, the cork had added 2 
the weight of the antimony, which the hand had ſuſtaine 
before, and made it fink ſo, as to be almoſt covered, and rig 
the water to i E, Fig, 33 adding three ounces to itsweight, aft 
ſuſpending this veſſel of water upon the ballance, and a count 
poiſe at the other end, upon cutting the ſtring, the. veſſe] | 
water was rats'd up, and the equilibrium was not reſtor d. t 
the antimony came to the bottom, | 
By obſerving, that as the cork ( freed from the weight of t 
antimony) aroſe, and that during the fall of the body, tf 
water ſunk to Hh, it appears, that this is in effect the fa 
experiment as the former, and concludes no more: As tot 
real cauſe of the varia tion of the barometer, namely, the acc; 
mulation of the air by winds over the place where the barom 
ter riſes; and part of the air being blown away, where t| 


mercury in the barometer falls, Vide Dr. Halley's account of 
in Phil. Tranſ. N“ 181. 


In making the firſt . before the Royal Society, mi 
Ar ſuſpended by a thread, it was obſervab 
whilſt it was quite covered with water in the large tube (who 
length was four feet) and in which it hung, not only that tl 
end of the ballance, to which the tube of water with the le 
in it was fix'd, did not riſe when the thread was cut (to lett 
lead fall from the top to the bottom of the tube) as it m 
have done according to M. Leibnitz's principle, but that t 
ſaid end of the balance began to deſcend from the time th 
the lead began to fall; therefore, in order to be aſſur'd, th 
1t was not the plummet's rubbing againſt the fides of the tube 
its fall, which caus'd that phænomenon, Mr. De/aguhe 
hung to the balance a long glaſs of three inches diameter, 
ſtead of the tube, and making the experiment as before, 
ſucceeded in the ſame manner; the end of the ballance whid 
carried the veſſel of water ſunk, as ſoon as the thread of t 
plummet was cut, tho? this glaſs was not above half ſo Jong 
the tube. | 
When by holding the ſtring Mr. Deſaguliers drew the le. 
upwards and downwards in the water, there was no ſenh 
alteration of the equilibrium ; neither was it alter'd by cuttingti 
ſtring of a ſtone-plummet, becauſe of the ſhortneſs of the gli 
and the inconſiderable exceſs of ſpecific gravity in the {ion 
for, the greater the difference is between the body, made 
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u this experiment, and water, as well as the larger the 
dy itſelf is, the better the experiment will ſucceed. 
fence it appears, that when a body ſpecifically heavier than 
Lid, is (by what cauſe ſoever) detained in any place of the 
1faid, it adds as much to the weight of the whole fluid, as 
qual bulk of the ſaid fluid amounts to: And when the 
body, by the action of its exceſs of ſpecific gravity above 
uid, deſcends with an accelerated motion, ſo long as that 
tion is accelerated, the reſiſtance of the fluid, which is, as 
ſquare of the velocity, takes off ſomething of the whole 
abt of the body; but as much as the body loſes, fo much 
water gains, over and above what was given 1t by its 
oo on account of the immers'd bod. | 7 
body, therefore, that falls in a fluid is ſo far from making 
faid lighter as it falls, that it makes it preſs more upon 
bottom that ſuſtains it when it is falling, than when it was 
ſt in the fluid: If the veſſel of water be long enough for 
falling body to come to an uniform motion betore it reaches 
bottom, the force impreſs'd on the water under the body will 
e it preſs the bottom, as much as if the body were actually 
he bottom; the body in that caſe loſing all its exceſs of 
ny above that of the water, and the water gaining it. 

ence it follows, that a falling cloud, when it comes to an 
lorm motion, will not only add to the weight of the air as 
has the weight of an equal bulk of air, but even as much 
ts whole weight amounts to, tho? it be ſpecifically heavier 
nthe air about it. | 

lll the diminution of weight that can be allow'd in this caſe 
bis; if we imagine the air to have a ſmooth, regular ſur- 
2 38 we have at firſt ſuppos'd (or if that be not allow'd, we 
take any imaginary ſurface of it above the clouds) when a 
Ing cloud is diminiſh'd in bulk, as when it is changed into 
the ſurface of the air will ſubſide in proportion to that 
Inution, and, therefore, will weigh leſs, by ſo much as is 
veight of a quantity of air, equal to the bulk that cloud 
bt; but when the drops of rain after their acceleration 
ahoned by their exceſs of gravity above that of the air) 
come to an uniform motion by the reſiſtance of the air, 
ſrelfore ro the air the weight it had Joſt : Now, this uni- 
motion being acquir'd in about two ſeconds of time, and 
lminution of gravity in the air being inſenſible, when 
ward to near three inches of Mercury (tor, ſuch is the va- 
un of the barometer with us) can noways be the occafion 
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of ſuch» ſenſible alterations therein, as happen ſome time 
before rain or fair weather: Add to this, that the whole quan- 
tity of rain that falls in England and France, in the ſpace of 


one year, ſcarce ever equals two inches of Mercury ; and in | 


moſt places between the Tropics the rains fall at cyrtain ſea- 
ſons in very great quantities, and yet the barometer ſheys 
there very little or no alteration, 


An Account of an extraordinary effet of the Colic; by I 


Mr. St. Andre. Phil. Tranſ. N' 351. p. 380. 


HE periſtaltic motion of the inteſtines is by all uam. 
miſts ſuppos'd to be the proper motion of thoſe cy lindri 


cal tubes: The uſe of this motion is to propel the chyle ind 


the vaſa lactea, and to accelerate the groſſer parts of the ali. 
ment downwards, in order to expel them, when all their 
nutritive contents are extracted. 5 

This motion thus eſtabliſh'd, it naturally ſeems to follow, that 


an inverſion thereof (call'd for that reaſon an antiperiſtaltic | 
motion) ſhould force the aliment, bile, pancreatic juice, and 
Iaſtly the feces to aſcend towards the mouth; the cauſe of this 


Imaginary anti- vermicular motion is aſſigned to à ſtoppage of 
the inteſtine, or to a conſiderable length of it being entangled 


in the ſame manner, as the fingers of a glove are choak'd by 


inverting the glove in pulling it off; or like a filk ſtocking, 
which, when it is not garter'd, falls upon the foot, and is in 2 
manner ſtrangled, ſo that ſome force is requir'd to pull it up 
again, | 


This ſuppos'd, the anti- periſtaltic hypotheſis ſcems at firlt 
ſight very natural, and ſolves moſt difficulties; for, if the 


vermicular motion accelerate the contents of the inteſtines! 
downwards, the anti-vermicular, by the law of contraries, 


ſhould force them upwards towards the mouth: Was this bj- 
potheſis as certain, as it is generally receiv'd, Mr. St, Andre} 


would not offer to advance, chat there is no ſuch thing as an 
anti periſtaltic motion of the inteſtines, nor that the miſerere 
mei 18 oftener a violent contraction of the abdominal mulclcs, 
than a ſtoppage or inverſion of the inteſtines, as is ſuppos d. 


Suppoſing, that this diſorder is a violent contraction of thei 


abdominal muſcles, as was already ſuppoſed, causd by the} 


redundancy of the inteſtines or their contents; then comparing 
the ſymptoms of this diſeaſe with thoſe of the different kinds} 


pf Hernia's, we ſhall find by the analogy of the parts, yy 


Celſus, 3 


and by repeated experience, that the chordapſus, ſo ca 
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Caſas, is a diſeaſe in which the inteſtines and omentum, at 
other times the Pancreas or ſpleen, nay, even the meſentery 
ct, are forced thro' the diaphragm into the zhorax: All 
theſe tender parts, being ſtrongly compreſs'd by the continual 
motion of this muſcle, muſt, conſequently, cauſe the ſame ac- 
cidents, as in the bubonocelè or compleat hernia, there being no 
diference in theſe two caſes; but that the firſt is a ſtrangling 
of the inteſtine by the diaphragm, and the other a choaking of 
the inteſtines by the abdominal muſcles, as will appear from 
thefollowing inſtance ; a gentleman, that had come to London 
in perfect health, drank a great deal of new bottled oat-ale, 
after ſome pints of wine; theſe liquors fermented fo violently 
in bis ſtomach and inteſtines, that he was ſiez'd with a violent 
colic the fame night: In the morning an apothecary was ſent 
for, who adminiſter'd a glyſter, and drew ſome ounces of blood 
relieve the patient, who complained of a great pain in his 
| fide : The glyſters being repeated the following night, as 
allo next morning, and the patient growing worſe, the apothe- 
cary, without order of any phyſician, gave him a violent 
romit, which operated eight or nine times; this added fuel to 
the fire, and the patient having from that time been in a deſ- 
perate condition, two eminent phyſicians were call'd; who 
order'd that the glyſters ſhould be repeated; but they being all 
to no purpoſe, Mr. . Andre was ſent for about fix hours 
before the patient died, who found him complaining of a violent 
pain in all the region of the abdomen, a frequent inclination to 
yomit, a great difficulty of breathing, together with a very 
flow pulſe, and his belly very hard, tho' not ſwell'd. 

This laſt indication made Mr. S. Andre conclude, that the 
eiſeaſe was a violent contraction of the abdominal muſcles, 
vaich had overcome the diaphragm, and that, probably, the 
nteſtines might be forced into the Hh es: He was the more 
confirmed in this opinion from other dae of the like caſe; 
upon which he ordered a fomentat ion of hot milk, adding to 
erery quart a drachm of liquid laudanum; which in theſe dit- 
orders gives, great relief; but before it could be got ready, the 
Patient expir'd in a violent convulfion. 

Upon opening the body, Mr. S. Andre found the abdomi- 
nal muſcles fo much contracted, that it was almoſt impoſſible 
openetrate them with a ſharp ſcalpel: Upon examination he 
hund the ſtomach and ſome parts of the duodenum empty; but 
the j-junum and ilium were io much diſtended with the fer- 
mente oat-ale, that the zlium was four inches in diameter, 
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and the colon upwards of eight: The ilium was alſo pren 
much inflamed in its inferior part, and all the valves of the 
colon were obliterated, by the great diſtention of that inteſtine: 
But the greateſt diſaſter, was the dilatation made in the giz. 
phragm, as he bad before ſuppos'd, juſt upon the chink, thy 
remits the intercoſtal nerve to the viſcera of the abdomen, thro 
which a portion of the colon was forced, as alſo the greateſt 
part of the omentum and pancreas: Theſe tender parts being 
_ compreſſed, were ſoon inflamed, upon which a mortificatinf 
enſued ; and a rupture of the pancreatic vein caus'd an internal 
bemorrhage, which fill'd all the left cavity of the zhorax, inſo- 
much, that the whole left lobe of the lungs was almoſt com. 
preſſed under the muſculus ſcalenus: The extravaſated blood 
tho' in conſiderable quantity, was not in the leaſt coagulated. 

Dr. Haguenot has in his Memoir prov'd the impoſſibility of 

the anti- periſtaltic motion; and he- is not far from truth, and 
what he ſays is certain, but it is ſurpriſing, that the like caſe 
has not occurr'd in his practice. 


Two Northern Aurora's obfero'd at Hone in Kent; bY 
Mr. Barrel. Phil. Tranſ. N“ 351. p. 584. 


IN Feb. 5. 171% at 8 o'clock at night an Aurora boredlis 
—· appear'd; it poſſe ſs'd at leaſt 5 or 5 of the horizon; it 
was low and ſhot out bright rays; and Mr. Barrel thinks it 
would have appear'd very bright, did not the moon ſhine at 
the ſame time, ſhe being about five days old, and had not the 
Aurora diſappear'd before the moon ſet. 
Again, on March zo. following, there was another Aurora 
Borealis: Mr. Barrel did not fee it till paſt 9g o'clock, and then 
it was dim; and its higheſt part covered the loweſt ſtar in 
Caſſiopeia's chair; it did not ſeem due north, but one point to 
the weſt; about 10 o'clock it ſhot out very bright rays, high, 
and tending ſomewhat towards each other; near 11 oclock, 
there was, beſides the northern brightneſs, a long ſtreak, not 
very broad, that extended eaſt and weſt, which beginning in 
the Serpent's head near Herculess club, and covering Artur, 
proceeded near Herenice's hair, and ſo went over Cor Leon, 
and thence to the Canicula, and ended a little beyond that ſtat: 
It ſhone very bright at firſt, but faded away in about cight 0! 
nine minutes: If it had any motion (which Mr. Barre could 
not poſitively ſay) it was ſouthwards: He watch d the 
next fit of brightneſs of the Aurora, and in about ſeren 


minutes, the caſtern part of the ſtreak, to wit, from the K. 
| | | fend 
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rs head to near PBerenice's hair, became viſible again, tho 
lim, and was quite effaced in four or five minutes more; and 
itherto he did not perceive any change of its place. 


Aurora borealis — at London; by My. Foulkes. 
Phil. Tranſ. Ne 352. p. 586. 


R. Foulkes being in the ſtreets of London between eight 
M and nine o'clock at night March 8. 1717, he perceived 
;light over the houſes to the northerward, little inferior to that 
ofthe full moon when ſhe firſt riſes: Upon this he made all 
the haſte he could into the fields, where he was for ſome time 
antertained with the fight of an Aurora borealis, attended with 
noſt of the phænomena of that very remarkable one of the 6. 
of March 1715-16. | De ; | 

The whole northern part of the horizon was in the ſame 
manner cover'd with ſomewhat reſembling a very black cloud, 
m behind which there iſſued a confiderable light, whoſe 
over part was pretty well defined by the common edge of the 
coud, but the upper died away more gradually ; this upper 
limb of the light reſembled the arch of a circle, whoſe higher 
point between 9 and 10 o'clock (when the meteor was moſt con- 
tderable) was elevated about 12 degrees, and bore, as 
Mr. Foulkes imagined, about 20 degrees weſtward of due north; 
ttouch'd the horizon in the weſt, at the diſtance of about 65 
it 50 degrees from the north, whence the whole intercepted 
arch of the horizon would have been nearly 100 degrees, had 
ut ſome few degrees in the eaſt been hid by clouds, which lay 
tetween the eye and the meteor, 5 

The ſeemingly black cloud when he firſt ſaw it, ran nearly 
pralle] to the horizon, and at the diſtance of fix or ſeven de- 
mes; but in about half an hour it changed its figure very much, 
inking down in the nerth to about half its height, and riſing in 
tte weſt near as much; why he principally took notice of this, 
ua, that the light iſſuing from behind it, did not change with 
!, but remained of the {ame figure, in what manner ſoever the 
either approached or receded from different parts of its 
. | 

at firſt there aroſe ſome ſtreams in the N. N. W. but of no con- 
iderable len gth, few of them paſſing five degrees abore the arch, 
dut beginning from behind the ſeeming cloud, fo as to be about 12. 
leprees high in all; they, were pointed at the extremity, and 
tay vertical to the horizon: At times there was nothing but 
le arch to be ſeen, and that only reſembling a common aurora f 

an 


= 
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nearer the north than when he firſt obſerved it; the light conti 


and again in an inſtant, by a ſort of tremulous motion, ſeyeral 
parts of it would appear converted into a vaſt number of parzlle] 
ſtreams, for the moſt part very little higher than the arch itſelf; 
About 20 minutes before 10 o'clock, a ſmall part of the arch, 
almoſt due north, grew remarkably brighter than the reſt, and 
continued to increaſe for about half a minute, when there ſud. 
denly broke out ſome very tall ſtreams of at leaſt 60 degrees 
high, .as he found by one 1a particular, which aroſe full north, 
and paſling over the pole-ſtar itſelf, reached ſome degrees beyondf 
it: This was the moſt remarkable time of the appearance; {ome 
{ſuch ſtreams or lances, tho' not ſo high, immediately ſhooting 
out of the place that radiated firſt of all, as did ſome more: 
good way to the eaſt : 'They were all nearly perpendicular to the 
horizon, and moſt of them aroſe entirely from the black ſubſtance 
at bottom; tho' Mr. Foulkes ſaw ſome few that did not reach fn 
low, appearing as if their lower parts had been broken off 
Some of them were full as bright as any he ſaw in 1716; the axey 
(if they may be ſo called) of ſome of the talleſt ſtreams coming 
up very near to the colour of that pale fire, ſeen in ſome forts of 
Lightning: About this time the ground to the weſtward was alli 
covered with an odd ſort of miſt, the ſame as that, from which 
in 1716 2 great many people ſa id, there proceeded a bad ſtench 
which Mr. Foutkes did not at all perceive. 3 

About 10 o'clock the phenomenon decreaſed very much, and 
ſo continued till after 11, only {ending up at times two or three 
ſtreams; at + an hour after 11 it was again pretty much increaſed 
and he ſaw it again emit ſome ſtreams almolt as conſiderable, a 
any he had ſeen before; the arch ſtill continued, but not fo en 
tire, and from what he could judge, its middle was fome degrees 


nually abated till a quarter of an hour before 12, and then 
Mr. Foulkes left it; but he was informed, that it continued till 


towards day-break, but did not ſtream remarkably after he went 1 
away. Tho' he could not at this time ſee any ſtars thro th v:; 
black matter at bottom, he was ſure it was not a cloud, tho 19 « | 
bore the reſemblance of one; for, when a real eloud (as ſeveral ner! 
{mall ones did) came over any part of it, their difference ei tid: 
very plain, . | abi 
Mr. Foul kes after this received two letters, one from 15-10. conf 

in the iſle of Ely, the other from within 14 miles of Babu 
both which took notice of it, tho* with no further particular Ml un; 
than that they had ſeen the {ime light, tho' not ſo confiderab**il ti 
as in the beginning of March 1713-14. ale 
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Fritain formerly a Peninſula 3 % Dr. Muſgrave, Phil. Tranſ: 


No 352. p. 589. Tran/lated from the Latin. 


Uppoſing Britain to have been a Peninſula, Dr. Muſgrave 
8 propoſes to examine 1. Whether an iſthmus or neck of land 
gold not have been waſhed or worn away; and 2. Whether that 
een Britain and France really was not: The former is very 
frenuouſly denied by the learned Jaac Voſſius; there being ac- 
«ding to him no cauſe ſufficient for producing ſuch an effect; 


hu the contrary will plainly appear from the follow ing conſidera- 


don; and firſt from that vaſt body of water, diſcharged from the 


Hantic Ocean into our weſtern ſea, and that with ſuch prodi- - 


ous force, as is dee found in any other part of our globe; 
th the ſhallows and ſtreights of the weſtern ſea, increaſing 
1moſt continually, muſt cauſe the waters thus impelled to mount 


na ſurpriſing manner, and to beat againſt our ſuppoſed iſthmus, 


þ to overflow, wear and waſh it away in time; and thus, that 
fritain ſhould become an iſland does not at all ſeem impoſſible, 
hut on the contrary very probable: Secondly, the welt wind is 
cen ſo fierce and raging, after acquiring ſtrength in the vaſt 
Hlantic Ocean, that it is ſcarce concetvable, with what fury it 
acks the coaſts of Britain and France; and it is very well 
known, that it commonly blows above half the year (which was 
db obſerved by Julius Ceſar) and that very violently, eſpeci- 
ly in autumn, whence our Michaelmaſs ſtorms ; ſo that ſhould it 
happen to concur with a ſtrong tide, both the Weſtern and Severn 
$3 would be greatly ſwelled ; this iſthmus would be ſtrongly 
beat upon, and firſt its ſurface, conſiſting of flint and chalk, 
wild be waſhed away; and that afterwards the remaining part 
« the iſt mus ſhould in the ſpace of 2000 years and upwards, 


e worn away by the flux and reflux of the tide to 16 fathoms, 


in depth at this day, is by no means incredible. 

To come now to the ſecond thing, to wit, whether this ih mus 
uus really worn away, or not: And 1. That remarkable ridge 
& land, in the ſtreight itſelf ſhews that the land there was for- 
trly much higher, but being continually waſhed away by the 
ids, for ſome thouſands of years, was reduced to the ſtate in 
Which it 1s at this day; eſpecially, if we confider, that it is a 
.Wnftant and infallible rule, that the more the bottom of the ſea 
Sworn or waſhed by its waters, the more level and even it be- 
ones. 2. The ſteep white cliffs, conſiſting of chalk and flint, 
the oppoſite ſhores of the ſtreights, and anſwering to each 
ifier for fix miles on each fide plainly ſhew, that they were 

| formerly 
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t ormerly ſeparated by waſhing away the intermediate earth 
3. The ſtate and condition of that tract of land, call'd Numney. 
Marſh agrees very well with the ſuppoſition of an Hhmus;! 
for, whilſt the Iihmus remained, it muſt have been an obſtact 
to the tides, and conſequently, have cauſed the overflowing of 
Rumney-Marſy, as being a plain low bottom; and that this 
marſh was formerly ſea, appears from its ſtrong bulwark, a, 
alto from the teeth and bones of a Hippopotamus, or ſome 
other ſea- animal, dug up at Chartham in 1668, at 1) fea 
deep; Phil. Tranſ. N* 272, 275. But an anchor, dug up 
thereabouts, ſhews it very evidently: After the Nhnus wa 
broken thro', and all obſtacles removed, the ſea retired from 
Rumney-Marſy into its channel]; whence what was formerly an 
æſtuary, is now a fertile plain, 20 miles long and 8 miles 
broad, and yielding very good paſture for cattle: Laſtly, ſup- 
poſing, that there was formerly an Ithmus here, it is very eaſy 
ro conceive, how wolves and other noxious animals might 
come into Britain; whereas on the contrary ſuppoſition it will 
be ridiculous to imagine, that they were tranſported thither 


| 

in ſhips, for the conſervation of their ſpecies. 5 a 
Nor is it any objection, that there is no mention made of the WI . 
breaking thro' of this Iſthmus in any hiſtories, either of the Ft 
Latins, Greeks, or any other nation; for, how modern 1s the he 
date of hiſtory, compar'd with that of the world? from the be. . 
ginning down to the firſt hiſtory now extant, which is that of 1p 
Herodotus there are about 35co years, and from Noah's deluge / 


1800; but in ſach a vaſt ſpace of time, what conjunctions of WW di 
cauſes might happen, and what — might thereby be pro. wo 
duced in our earth, is not eaſy to determine: Yer we mult iu 
not allow that we have no hints of this event in hiſtory; for, Mad 
what is plainer than this paſſage in Virgil. in\ 


——— Penitus toto diviſos orbe Britannos. 


*Don't ye think ( /ays the learned Britiſh Antiquary 
Jo. Twin de rebus Albionicis p. 22.)that the word de r. 
may import the rending or breaking off one thing from 
another? And that Virgil knew its ſignification very well 
and was well acquainted with antiquity, and had not forgot 
* himſelf? On theſe words Sus ſays, * becauſe Brita 
was formerly joined to the Continent :* Than which nothing 
can be more plain, but that the breaking thro' of this Ibn, 
was known to the ancients. . ö 
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\ 
th, Therefore, from the whole the Dr. concludes, that Britain 


J- (s not originally an iſland, but became ſuch from a Penin- 


5; WM (ls, and that, as is probable, by the concurrence of ſome one or 
cle N nder of the more boiſterous winds with the tides, and ſo break- 
of Wi irs thro! the IHfhmus. _ BORES I | | 
: Exrafts from Mr. Gaſcoigne g and Mr. Crabtrie's Lerters, 
ne jroving Jr. Gaſcoigne, zo have been, rhe firſt Iaventor of 
et 7ce/copic ſizhts. of Mathematical, Inſtruments; by Mr. 
up berbam. Phil. Tranſ. Ne 352. P- 603. a 

14 M. De Ia Hire's firſt part of his Tabule Aſtron. pub - 
m liſh'd in 1687, an invention, pix. the application of teleſ- 
an E pic Gghts to aſtronomical inſtruments (which was undoubt- 
les WY edly our countryman Mr. e is aſcrib'd to M. Picard; 
p. De 4 Hire's words are to the following purpoſe, ſome 
wa ap years ago M. Picard, a famous aſtronomer, and Fellow 


'o the Royal Academy of Sciences at Paris, - ſubſtituted 
' teleſcopes, inſtead of plain fights in aſtronomical inſtruments, 
c. In which tho' it is not expreſsly ſaid, that M. Picard 
wn the inventor of this way, but only that he applied teleſ- 
copes ; yet becauſe it implies, that it was M. Picard's inven- 
ton, and is in effect claimed as ſuch in M. Aazont's account of 
te teleſcopic micrometer in Phil. Tranſ. N* 21. Mr. Der ham 
(ens Mr. Gaſcoigne's right to the invention from his own 
pers. ä 

ge 1 to the invention of the micrometer, which M. A4uzout 
chims as his, and M. Picard's, Mr. Torunley has ſufficientl) 
word it to be Mr. Gaſcoigne's in Phil. Tranſ. N* 25. an 
ther to confirm it, Mr. Der ham had by him the deſcriptions 
utdraughts of that and ſome other inſtruments of that kind, 
n Mr. Gaſcoigne's own hand- writing. | 

and as Mr. Gaſcoigne was the firſt that meaſured the dia 
rs of the planets, . by a micrometer; ſo he was the firſt that 
med teleſcopic fights to aſtronomical inſtruments: In a 


err to Mr. Crabtrie, Jan. 25. 164 1 (wherein he deſcribes 
a ls micrometer, and ſhews his way of finding the refractions, 


| he moon's parallax, and how he meaſured the diameters of 
a | planets) Mr. Gaſcoigne tells him, how the meaſuring 
gales, he had been {peaking of, might be applied to a qua- 
ng ant; * if, Jays he, here (that is, in the diſtinct boſe) you 
x 'Pace the ſcale that meaſures — or, if here a hair be let, that 
= 'ppcar perfectly thro' the glaſs — you may ule it ina qua- 
an, for finding the altitude of the leaſt flar, vitible by the 
Yor, VI. 8, Rr „ 


pot | 
11 
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i 213 15 e wherein it is; if the night be ſo dark, that the 
* ha 


ir or the pointers of the ſcale be not viſible, I place a candle in der 
© a lanthorn, fo as to caſt light I the glaſs, which bi 
find very helpful, when the moon does not appear, or uben 1b. 
© jt is not otherways light enough.” FR Rt 

In another letter, dated on Chresſtmas-eve 1641 (wherein hall © 


deſcribes the wheel-work of his micrometer, and ſhews bon t 
he could apply it to the taking of three points, and ſpecifi 't 
his obſervations of the diameters of the ſun and moon, and © 


mentions a theory he had contriv'd of the ſun, Sc. ſays wi 
ains he had taken in the diſſection of the eye) e tell e 
Mr. Crabtrie, how he bad applied his teleſcopic fights to Wl © 
ſextant; I ſhall ſhortly. be furniſh'd, /ays he, to try Ml 8 
Horrox's theory of the moon; for, I am fitting my ſex tau b 
for all manner of obſervations by two perſpicills with thread ® 
and I am alſo conſulting my workman about making of 
wheels like Þ, , J, e of diagram 3 (which is wanting i 1 
the letter) to uſe two glaſſes like a ſeftor: If I once Ll 
my tools in readineſs to my defire, I ſhall uſe them eren 
night: I have fitted my ſextant by the help of the cane, tw 1 
glaſſes in it and a thread, ſo as to be a pleaſant inſtrument 


©. could wood, Sc.? | * Le 1 
In another letter (the date of which is worn out, but is iq 45 
Mr. Crabtrie's hand writing, call'd his tenth letter to him) .“ 
© have, /ays he, given order for an iron quadrant of five fooy > 
© which will give me the thouſandth part of one degree, whicl l 
© ſhall be furniſhed like my firſt ſcale, only I fear it will no ke 
© be finiſh'd before the — 4 — : I have caus'd a very {tron (pl 
© ruler to be exactly made, and I intend to fit it with curſo 11 
of iron, with glaſſes in them and a thread for my ſextant. | 0 
From theſe paſſages from Mr. Gaſcoigne's letters, it appea | 
that he made uſe of teleſcopes on quadrants and ſextants, 4 '> 
well as in his invention of the micrometer, as early as 1640. Wl ” 
What commendations theſe contrivances procur'd him, ang 1.5 
what expectations they rais'd in ſome of the aſtronomers of tha "fe 
time, particularly in two of the moſt acute of that agg 7 


Mr. Horrox and Mr. Crabtrie, may be ſeen in the ſang. 
Mr. Crabtrie's letters to Mr. Gaſcoigne, which Mr. Der bam has ul 
alſo by him. | MN 1 

Ia Mr. Crabtrie's ſecond letter, dated October zo. 1643 
after a very clear demonſtration, that the ſolar ſpots are nd 
Planets at a diſtance from the ſun, but ſomething adhering 8 


„ . . | F 
or very near the ſun's body; and likewiſe after a no 25 e 
emo | 
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{:monſtration of the errors of Lansberg's Hipparchian diagram, 


ih bi lunar parallax, his doctrine of eclipſes, and indeed his 
whole lunar aſtronomy, together with divers other curious mat- 


* enz after this Mr. Crabtrie goes on, © ſomething I am ſure you 
1 1M vere telling me concerning a way of obſerving the places of 
ae planets by your glaſſes; but I have not a little lamented, 


«hat my time cut me ſo ſhort, when I was with. you, that I 
could not more fully ruminate and digeſt thoſe ſtrange inven- 
(ions, which you ſhew'd me and told me of, &c. the multi- 
(plicity and variety of the novelties you ſhew'd me, ſo entirely 
( diſtracted my thoughts into admiration, that I cannot now 
gire my meditations any reaſonable account of what I ſaw ; 
(but muſt intreat you in a few lines to rub up my memory, 
and tell me again what you ſhew'd me, and the extent of 
WT © thoſe your inventions; which I deſire, that I might 8 
and rejoice to conſider, how much and wherein Urania's 
ſtructure will grow to perfection by your aſſiſtance; and that 
hat in me lies, I may help you to remember when and 
' qherein your inventions and obſervations will be of moſt uſe; 
' [ſhould alſo defire you to inform me what bigneſs of a qua- 
' rant you conceive to be large enough for obſervation with 
jour devices, Sc. You told me, as I remember, you doubted 
dot in time to be able to make obſervations to ſeconds; I 
cannot but admire it, and yet by what I ſaw, believe it; but 
long to have ſome farther hints of your conceit for that pur- 


glals in a cane, upon the index of your ſextant, by which, as 
'Iremember, you find the exact point of the ſun's rays; but 
the way how I have quite forgot and much deſire; your de- 
ice for the exact divifion of a quadrant, by dividing 11 
degrees into ten parts, I did then underſtand, but do not 
'now fully remember; if it might not be too much trouble 
'to you, I ſhould intreat you to give me ſuch a paper- demon- 


' plainly of the uſe thereof, how to find thoſe ſmall parts: I 
'bft the little paper, wherein I noted the moon's diameter, 
* which we obſerv'd when I was with you; I pray you ſend it 
me, Oc. | | , 
l cannot conceal how much I am tranſported beyond myſelf 
28 'vith the remembrance (of that little I do remember) of thoſe 
'amirable inventions which you ſhewed me, when 1 was with 
bo: I ſhould not have believed the world could have afforded 
_ ich exquiſite rarities, Sc. Tho' modeſty wauld forbid me to 
| EY 1 rxequeſt 
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' poſe: One means, I think, you told me, was by a fingle 


tration thereof as you ſhew'd me, and two or three lines 
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© ſhould be meaſured to ſeconds, without the limb of an inſtru: 
© ment; or that diſtances, altitudes, inclinations and azimuthy 
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* requeſt any thing (till you gave me leave) but what you plea | 
rcethy 


* voluntarily to impart, yet the vehemence of my defire 
* me to let you know, how much I defire, and bow highly | 
© ſhould prize any thing, that you ſhould be pleaſed to-communi 
© cate to me in thoſe optic practices; could I purchaſe it wit 
© travel, or procure it for gold, I would not long be without: 
tele ſcope for obſerving ſmall angles in the heavens, nor wane the 
* uſe of your other device of a glaſs in a cane upon the moyeahld 
* ruler of your ſextant, as I remember, for helping to the exa 
© point of the ſun's rays, Qc. 0. * | 
Thus was the moſt n Mr. Cralurie tranſported with 
Mr. Gaſcoigne's devices, tho? at that time far leſs perfe& than 
they were in a ſhort time after ; and no leſs affected was the ind 
comparable Mr. Horrox, as Mr. Crabtrie ſets forth in his third] 
letter, dated December 28. 1640, which has theſe words, © my 
friend Mr. Horrox profefleth, that little touch which I gave 
© him of your inventions, has raviſhed his mind quite from itſelſ 
© and left him in an extaſie between admiration and amazement{ 
$ I beſeech you, Sir, ſlack not your intentions for the perfeftinglf 
your begun wonders, Ec. and then he thus Proceeds, your dial 
grams for perſpectives I have viewed again and again, and cans 
© not ſufficiently admire your indefatigable induſtry and profound 
* ingenuity therein; I am much affected with the ſymbolical ex 
© prefſions of your demonſtrations; I never uſed them before.{but 
a T will do) yet I underſtand them all at the firſt Gght, and ſee 
well the truth of your demonſtrations?” . 
In Mr. Crabtrie's letter, dated December 6. 1641, at the be; 
ginning he ſays; that which you gave me a full projection al 
* was above my hope; and if the ſcrews keep an exall 
equality of motion forwards in each revolve, it is a moſt ady 
* mirable invention, and with the other accommodations, I had 
© almoſt ſaid without compare; but that the diviſions of a circlq 


© ſhould be taken all at one moment, without the limb of an in 
« ftrument likewiſe, and each to any required number of parts 
or that the diameter of Jupiter ſhould be projected in ſuch 
prodigious meaſures as you ſpeak of, Sc. were enough to amuſe 
and amaze all the mathematicians in Europe, and may indeed, 
be rather a ſubject of admiration than belief to any, that hatl 
* not known your former inventions to exceed vulgar, I had a) 
* moſt ſaid human abilities; and for my part I muſt confels mo 
* deſty ſo checks my ambitious deſires, that I dare ſcarce ey 

: | 7 ; auch 
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ich miracles ſhould ever be produced in real practice to ſuch 
gactneſs. Then follows an account of the agreement of 
I. Horrox's theory of the moon with Mr. Gaſcoigne's obſerva- 
ions; and likewiſe very curious reafonings and a diſquiſition 
out finding the parallax of the ſun and moon, and their diſ- 
we from the earth; in which he cenſures Morinus for his 
wits, Sc. and then fays, that no man, that hath written of 
(Hpparchus's diagram, underſtood it fully, or deſcribed it 
rphtly, but only Kepler and our Horrox ; for whoſe immature 
#2th (which was ſuddenly and about the age of 25) c.“ 
from the above cited page of Mr. Gaſcoigne's and Mr. Crab- 
ies letters, relating to teleſcopic ſights, it is very manifeft, that 
lng before the French gent leman's claims, our countryman 
. Ga/coigne had made uſe of thoſe 7 in his aſtronomical 
ntruments, particularly in two or more ſorts of micrometers, as 
Ml. Der ham plainly finds, and in his quadrant and ſextant. 

Had Mr. Gaſcoigne lived longer we might have expected 
mater things from his pregnant and ſagacious wit; for, he was 
tue 20 years of age, when he held theſe correſpondencies with 
Ir, Crabtrie; and at the age of 23 he was killed at Marſton- 
mr-battle on July 2. 1644. fighting for King Charles I. 


fn Account of the Di ſſection of a Child exceedingly ema- 
' ciated; by Dr. Blair. Phil. Tranſ. N“ 353: p. 631. 
HIS child was five months old, and ſo emaciated, that it 
appeared rather to have decreaſed, than increaſed in bulk 
im the time of its birth; its whole body not weighing above 
ire pounds: The ſkin and muſcles of the abdomen were very 
ln, but the peritongum was preternaturally thick; the ventri- 
(Ws was more like an inteſtine than a ſtomach, its length being 
tre inches and its breadth but one inch; its coats were thick and 
Elly, and its cavity very inconfiderable ; the pylorus and almoſt 
ul the duodenum were cartilaginous, and ſomething inclining to 
aoſificatzon, ſo that no nouriſhment could have paſſed into the 
ueſtines, tho? the ſtomach had been capable of containing it, 
mich makes it noways ſurpriſing, that the body was ſo ema- 
ted ; there were ſcarce any veſtiges of the omentum to be ſeen, 
fn at the bottom of the ſtomach, to which it uſually adheres: 
lie right lobe of the lungs firmly adhered to the ribs, and had 
Me exulcerations, containing purulent matter; it was ſo very 
al and compaR, that it ſeemed, as if that lobe had never been 
® in reſpiration; the left lobe was of a more florid red, 
Myy and free from any adheſion. : 
on „ Upon 


ing, and a ſtoppage of urine and ſtool; ſome time after, bo 
theſe became more regular, but the vomiting ſtill continued; 
ſeemed to have a great appetite, taking what ſuck, drink, 9 
other food was offered it with a kind of eagerneſs ; but it imme 
diately threw all up again; it had all along breathed freely, an 
had no cough, notwithſtanding the exulcerations above-me 
tioned ; this confirmed the Dr. in the opinion that it had neve 
breathed by the right lobe of the lungs. © 


There could be nothing more emaciated than this child was ] 
and it ſeems to be worth confidering, whether its illneſs mig « 
not be owing in a great meaſure to the want of the omentum (ton in 
it ſeemed never to have had any) as alſo, whence it is, that thi «! 
part is generally conſumed in an atrophy, and in moſt hydropic v 
caſes, excepting where itſelf is more eſpecially concerned, . | 1 

| 5 | f 

OZſervations of the occultation of the fixed Stars by the Mol «i 
uſeful for finding the Longitude, Phil. Tranſ. N* 35 
F all the methods hitherto propoſed for finding the longitudii a0 

of places for geographical uſes, none ſeems more N = 

to the purpoſe than that by the occultations of the fixed ſtars H 
the moon, obſerved in diſtant places; for, thoſe immerfions ail | 
the ſtars, which happen on the dark ſemicircle of the moon, a 
their emerſions from the ſame, are perfectly momentaneous, with 7 


out that ambiguity, to which the obſervations of the eclipſes q 
the moon, and thoſe of Jupiter's Satellites are ſubject; belidey 
whilſt the moon is horned, and her weaker light leſs dazzling 
an ordinary ſhort teleſcope, ſuch as is found to be manageable of 
ſhip-board, ſuffices to obſerve thoſe moments, even in the occul 
tation of very minute ſtars ; on which account, this way ſeems td 
bid faireſt for finding the longitude at ſea: But ſince it would b8 
needleſs to enquire exactly what longitude a ſhip is in, when th4 
of the port to which ſhe is bound is ſtill unknown ; it were to df 
wiſhed, that princes would cauſe ſuch obſervations to be made i 
the ports, and on the principal head-lands of their domiaiong 
as might once for all ſettle truly the limits both of the land an 
ſea: This Work, however, being likely to be left to the care 
private perſons, it may not be amils to give notice of the prelen 
opportunity of 1 it, in this our northern hemiſphere Jſ 


means of the frequent appulſes of the moon, to the the 1 
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ety of the Hyades, ſeveral of which ſhe eclipſes in each 
wathly revolution, and will continue ſo to do, during the years 
18, 1719 and 1720. 3 

Theſe ſtars are but three or four in all former catalogues, but 
. Hamſteud in his Catal. Britan. increaſes them to 16 ; to 
bee we have added three others ſomewhat ſmaller, viz. c, i and 
1 in Fig. 1. Plate EX. repreſenting the Hyades; in it the prin- 
il ſtars are denoted by ZBayer's marks, and the reſt by the let- 
enof the Italic alphabet; their longitudes are fitted to the be- 
jning of the year 171 8, and being truly laid down, may ſerve 
vinſtrut the obſerver, when and where to look for them, when 
he moon is among them. EY 

| appears by this ſcheme, that the diſtance between 4 and æ, 
ſalilicium, is about nine hours mot ion of the. moon, in which 
ine ſuppoſing her to paſs. from one to the other, ſhe muſt 
elipſe J and e, and four or five of thoſe about 8, and muſt apply 
rr cloſe with her ſouthern limb to all thoſe, which have about 
{x degrees S. Lat. which would be a very entertaining ſight: But 
# the times of the occultations of any one of theſe ſtars, or even 
> any two of them in the ſame night, be accurately obſerved 
mier diſtant meridians, the difference” of thoſe meridians may 
kruly obtained thereby; eſpecially, fince the moon's parallax 
ad all other parts of her theory, thereto requiſite, are at preſent, 
kficiently ſtared and known, 8 YT 2} 

For the ſake of ſuch as are willing to make uſe of this method, 
e have added the places of all the Hyades, fitted to the preſent 
ine, and chiefly taken from the gr catalogue, which being 
faulty in the ſtars we call k and I, we have here rectiſied them. 

A Catalogue of the Þyades in the beginning of the year 


118, as follows; 
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Roman Hjcription near Lancheſter; by Dr. Hunter. Phil. 
V | 
[G. 2. Plate IX. is an inſcription, which was dug up in the 
Roman Caſirum near Lancheſter ; it is very WEE and 
es the Dr. reaſon to hope, an, enquiry into the time of firſt 
fortifying this place would not be unſucceſsful ; eſpecially, being 
able to fix the time of Gordian's repairing this fortreſs to the 245 
jear of Chriſt: We may reaſonably aſcribe the foundation there- 
of to the prudent adminiſtration of Julius Agricola; in the 
reign of H. Veſpaſian, about 169 years before. OE 
In the ſecond year of the Emperor Claudius A. D. 44. the Ro- 
nans invaded Bretarn under the command of Aulus Plantiins, 
n which expedition Ve/paſian, Sueton. Veſpaſs cap. 4. then Le- 
gate of the ſecond legion, made a glorious figure, having been 
engaged in no leſs than zo battles, and reduced two powerful 
provinces and upwards of 20 towns, together with the Je of 
Fight: All theſe ſucceſſes, tho happily proſecated in ſome of 
the following years and governments, could not frighten the natives 
into an entire ſubmiſſion ; eſpecially, as no progreſs had been 
made into the country of the Brigantes, till the advancement of 
Veſpaſſan to the imperial throne, about 26 years after, A. D. 50. 
then the whole empire was delivered from the miſeries of Nero's, 
and the ſhort but lamentable devaſtations of the three ſucceed- 
ing reigns : Veſpaſian then reſolved to puſh on the conqueſts he 
had begun in Britain ; ſent over thither choice armies, com- 
manded by experienced generals; and the XX legion, which 
had ated ſed it iouſly in the preceeding troubles, was not without 
afficulty reduced to ſubmit to Veſpaſian: Julius Agricola was 
conſtituted Legate, who, under the governour Perilius Cerealis, 
bore a conſiderable ſhare in the ſucceſſes againſt the Briganres ; 
Tacitus in Vita Agric. cap. 8. The ſame author afterwards 
(4p. 17, adds, that he conquered the greateſt part of the country 
of the Brigantes: Notwithſtanding theſe advantages, the Dr. 
does not ſuppoſe, that the Romans did then penetrate ſo far into 
this province as Longovicum, fituated ſo near the northern bounds 
of the Brigantes, that at preſent it is not above 12 miles diſ- 
art from Corbridge, the Roman Curia, the chief town of the 
i1gnbouring people the Oradins. MA i 
The Dr. fixes on the ſecond year of Julius Aricola's govern- 
nent for this work: Tacitus Vit. Agric. cap. 20. deſcribes his 
conduct to the following purpoſe, * Agricola as ſoon as it was 
ſummer, having got his army together, pitched upon the pro- 
per places for encamping, and in perſon examined the marſhes 
Vor.. VI. Ne 9g 1 b and 
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and woods; and in the mean time did not ſuffer the enemy tobe 


« at reſt, that he might be the leſs expoſed to their ſudden excyy. 
« fions ; and after bool ſufficiently terrified them, he would then 
« by his lenity allure them to peace; by which conduct a grest 
many ſtates ſubmitted and gave hoſtages, upon which he buik 
garriſons and fortreſſes round them'. This excellent condud 
Tacitus farther confirms from the obſervation of others; * for, ſay 
he, thoſe {killed in theſe matters obſerved, that never any gere. 
© ral choſe his poſts of advantage with better judgment, for, tha 
no fortreſs built by Agricola was either taken by ſtorm, deli. 
vered up by capitulation or deſerted by the garriſon.” 
Agricola, having this ſummer reduced ſo large a tract, and 
finiſhed ſo many fortrefles, it cannot be expected all ſhould be 
built with the moſt exquiſite art, ſufficient to 2 them. 
To proceed to Gordian's repairs, whoſe hiſto 
rolinus, tho' he has never once named Britain, yet gives { 
many hints of the excellent ceconomy of his government, und: 
the prudent adminiſtration of his father-in-law Mz/irhens, that 
the Dr. would fix this work to the third year of his reign, he 
having been before under the direftion of the eunuchs and of 
cers of the court, whom Capitolinus repreſents, in Miſirheus 
letter to Gordian, to have proſtituted ah employments to theit 
own covetouſneſs, and. that of their mercenary creatures. 


A new Genus of Plants; by M. Vaillant. Phil. Tranſ. N' z; 
p. 705» 

A New genus of plants called araliaſtrum (of which the ff 
mous Nin-⁊in or Gin. ſeng of the Chineſe is a ſpecies) hi 

its flower A, as repreſented in Tab. 154. Aralia Inſtit. rei her 
bar. complete (that is, having a calyx) regular, poly petalous and 
hermaphrodite, ſtanding on the ovary.B; the ovary, which ! 
crowned by a calyx, cut into ſeveral parts, becomes a berry ) 
in which there are for the moſt part two flat ſeeds, like a emi 
circle, which both together repreſent a ſort of heart; add to th 
the ſtalk, which is ſingle, ending in an umbel, each ray of which 
bears but one flower; above the middle of the ſtalk iſſue fever 
pedicles (as on that of the anemone) on the extremities of whicl 
grow ſeveral leaves like rays, or like an open hand. | {\ _ 
The ſpecies of this genus are 1. Araliaſtrum quinguefih 
folio, majus, Nin. gin vocatum, D. Sarrazin; Gin-ſeng, des in 
tres edifiantes & curieuſes Tom. 10. p. 172. 2. Araliaft 
quinquefolis folio, minus, D. Sarrazin; plantula Marilandi 
Tolits in fummo caulèe terns, quorum unumquodque zuin, 

| EY 1 


rian Julius Capi] 
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„n dividitur circa margines ſerratis, Ne 36. Rail hiſt, 3. 
68. 3. Araliaſtrum fragrarie folio, minus, D. Vaillant; na- 
urtium Marianum Anemones ſyluatice foliis, enneaphyllon, 
foribus exiguis, Pluk. Mantiſs. 135. Tab. 435 „Fig. 7. 

To ſhew wherein 4raliaſtrum differs from Aralia (from 
which it takes its name) it is alſo proper to deſcribe this laſt ge- 
15, ſuch as M. Vaillant has eſtabliſhed it in his demonſtration 
for the year 1717, Aralia, as repreſented in Tab. 154. Inf. rei 
lerb. zoo. is altogether like the Araliaſtrum, as to the ſtructure 
and ſituat ion of its flower; but its berry conſiſts of five ſeeds, 
placed round an axis; moreover, its leaves are branched, almoſt 
like thoſe of Angelica; and its ſtalks (which in ſome ſpecies are 
naked, and in 0 have leaves ſet alternately) bear each ſeveral 
unbels at their top, in the form of a bunch of grapes. 


| The ſpecies of Aralia are 1. Aralia caule aphyllo, radice 


repente, D. Sarrazin. Chriſtophoriana Virginiana Zarze ra- 
licibus ſurculoſis & fungoſis, ſarſaparitla Noſtratibus dicta, 
Pluk. Almag. 98. Tab. 238. Fig. 5. Zarſaparilla Virginienſibus 
mſratibus difta, lobatus umbellifere foliis Americana ejuſd. 
Almagd. 396. 2. Aralia caule folioſo Ievi, D. Sarrazin. Aralia 
Canadenſis Inſt. rei herb. 300. 3. Arahia caule folioſo & hiſ- 
ido, D. Sarrazin. 4. Aralia arboreſcens, ſpinoſa, D. Vail- 
5 Angelica 2 ſpinoſa, ſeu Arbor Indica, fraxins 
fiio, cortice ſpinoſo, Raii hilt. 2. 1798. Chriſtophoriana arbor 
auleata Virginienſis, Pluk. Almag. 98. Tab. 20. 

All the ſpecies of theſe two genera, excepting the laſt of each 
of them, are common in Canada, whence M. S$arrazin firſt ſent 
them to the Royal Garden at Paris in 1700: The inhabitants 
of that colony, and thoſe of Virginia, call the firſt ſpecies of 
Ardia by the name of Sarſaparilla, becauſe its roots have al- 
moſt the ſame figure and virtues. 

M. Sarrazin writes, that he had a patient who had been cur'd 
of an anaſarca, by the uſe of a draught made of theſe roots; he 
allo aſſures us, that the roots of the ſecond ſpecies, well boiled 
ad applied by way of cataplaſm, are very good fogcuring old 
ulcers ; as alſo the decoction of them, with which they hathe 
ad ſyringe the wounds; he does not at all doubt, but the vir- 
lues of the third ſpecies (which he briefly deſcribes) are the ſame 
with thoſe of the ſecond; its roots creep and ſend forth ſtalks, 
which commonly riſe to the height of a foot and a half, and 
ſometimes to two foot ; the bottom part of them is rough, with 
reddiſh, ſtiff and prickly hairs; thole {talks are ſet from the bot- 
om to almoſt the top (which _— ſucceſſively into mod 

2 . 
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naked branches, charged with umbels) with branch'd alter. 
nate leaves, almoſt reſembling thoſe of Podagraria birſuy 
Angelicæ folio et odore, D. Vaillant; which plant is repre- 
ſented in the ſecond Tome of Boccone's Muſeum ard cally 
Cerefolium rugoſo Angelice folio, aromaticum, Tab. 19, an 
in Rivint Myrrhis folio podagrarie. 
As tor the Chineſe Ein. ſeng, vide Phil. Tranſ. N* 33, 


Some Obſervations on the Eruptions of Mount Veſuviuz; 
e Mr. Berkeley. Phil. Tranſ. N? 354. p. 508. 


JE RIEL 17. 171). Mr. Berkeley with much difficuly, 
reach'd the top of mount Veſuvius, in which he obſery{ 
a vaſt aperture, full of ſmoke, which hinder'd his ſeeing it 
depth and figure; he heard within that horrid gulph certain i 
odd ſounds, which ſeemed to proceed from the belly of the 
jountain, as alſo a ſort of murmuring, fighing, throbbing 
churning and daſhing of waves, as it were, and at times: 
noiſe like that of thunder or cannon, which was conſtanti nr 
attended with a clattering like that of tiles, falling from the 
tops of houſes on the ſtreets; ſometimes, as the wind changed 
the {moke became thinner, diſcovering a very ruddy flame, 
and the jaws of the pan or crater, were ſtreak d with red and 
leveral ſhades of yellow: After an hour's ſtay, the. ſmoke, 
being mov'd by the wind, afforded ſhort and partial proſpeth 
of the great hollow; in the flat bottom of which Mr. Berbely 
could diſcern two furnaces almoſt contiguous ; that on the 
left ſeeming to be about three yards in diameter, glow'd with 
red flame, and threw up red hot ſtones with a hideous noiſe, 
which, as they fell back, caus'd the above-mentioned cha. 

tering. | | 
Nav 8th in the morning, Mr. Berkeley went up a ſecond 
time to the top of Ye/uwvius and found a different face of things; 
the ſmoke aſcending upright, gave a full proſpe& of the 
crater, which, as he * judge, was about a mile in circum. 
ference, and 100 yards deep; a conical mount had been forme 
ſince his laſt viſit, in the middle of the bottom; this mount. 
he could ſce, was formed of the ſtones thrown up and fallen] 
back again into the crater; in this new hill there remained the 
two mouths or furnaces already mentioned, that on the [ef 
hand was in the top of the hill, which it had formed round i, 
and raged more violently than before, throwing up ere!) 
three or four minutes, with a dreadful bellowing, a vaſt many 
 Fed-hot ſtones, ſometimes in appearance upwards of a 5 
I ? ane, 
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lter nd, and at leaſt zoo feet higher than his head as he ſtood 
rſuoMp0n the brink ; but there being little or no wind, they fell 
epre Whack perpendicularly into the crazer, increaſing the conical 
-all ill; the other mouth to the right was lower in the fide of the 
and me new formed hill; Mr. Berkeley could diſcern it to be 
Aid with red-hot liquid matter, like that in the furnace of a 
la-houſe, which raged and wrought like the waves of the 
a, cauſing a ſhort abrupt noiſe, like what may be imagined 
o proceed from a ſea o CR among uneven 
rocks; this ſubſtance would ſometimes overflow and run down 

he convex fide of the conical hill, and appearing at firſt red- 
hot, it changed colour, and hardened as it cool'd, ſhewing the 
frt rudiments. of an eruption, or an eruption in miniature, 
v5 it were; had the wind driven directly in the ſpectators faces, 
they had been in no ſmall danger of being ſtiffl'd by the ſul- 
phureous ſmoke, or being knock'd on the head by lumps of 
molten minerals, which were ſeen ſometimes to fall on the 
rink of the crater, upon thoſe ſhot ſrom the gulph at bottom; 
but as the wind was favourable, Mr. Berkeley had an oppor- 
unity of ſurveying this odd ſcene for above an hour and a 
half together, during which time it was very obſervable, that 
all the vollies of ſmoke, flame and burning ſtones, came only 
ut of the hole to the left, while the liquid matter in the 
ther mouth wrought and overflow'd, as has been already deſ- 
ib d: Zune 5. ors horrid noiſe, the mountain was ſeen at 
Naples to ſpew a little out of the crater; the ſame continued 
he 6th. The qth nothing was obſery'd till within two hours 
of night, when it began a hideous bellowing, which continued 
all that night and the next day till noon, cauſing the windows 
and as ſome affirm'd, the very houſes in Naples to ſhake; 


condom that time it belched out vaſt quantities of molten matter, 
ps; Wo the fouth, which ſtreamed down the fide of the mountain, 
theke a large pot boiling over; this evening Mr. Berkeley, re- 


urning from a journey thro' Apulia, was ſurpris d, upon paſſ- 
mae by the north fide of the mountain, to ſee a great quantity 
unt r ruddy ſmoke lie along a large tract of ſky over the river of 
len volten matter, which was itſelf out of Gght. The gth Ye/u- 
the B's raged, leſs violently, and that night a column of fire was 
left een from Naples to ſhoot at times out of its ſummit. The roth 
d it, hen it was thought all would have been over, the mountain 
very grew very outragious again, roaring and groaning moſt dread- 
any ally: This noiſe in its moſt violent fits was like a mix'd con- 
101- Wild ſound, made up of the raging of a tempeſt, the mur- 
ind, | mur ing 
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muring of a troubled ſea, and the roaring of thunder and g. 


tillery; it was very terrible as heard in the farther end gf 
Naples, at the diſtance of above 12 miles; this mord M. 


Berkeley's curioſity to approach the mountain; and for thi 
end he and three or four others got into a boat, and were ſet 
a-ſhore at Torre del Greco, a town fituated at the foot 0 
Veſuuius to the ſouth-weſt, whence they rode four or fin 
miles, before they came to the burning river, where they 
arriv'd about midnight; the roaring of the Vulcano grew ex 
ceeding loud and horrible as they approach'd ; Mr. Zerkyly 
obſerv'd a mixture of green, yellow, red and blue, in the 
cloud over the crater ; there was likewiſe a ruddy difn 
light in the air over that tract of land, where the burning 
river flow'd ; aſhes continually ſhowered upon them all th, 
way from the ſea coaſt ; all which circumſtances, together with 


the horror and ſilence of the night, made a ſcene the moſt un 


common and aſtoniſhing Mr. okay. had ever ſeen, and 
which grew ſtill more extraordinary the nearer they came t 
the ſtream, reſembling a vaſt torrent of liquid fire rolling from 
the top down the fide of the mountain, and with irrefiſtible 
fury bearing down and conſuming every thing that ſtood in i 
way: This mighty flood divided into two different channel 
according to the inequalities of the mountain; the , large 
ſtream ſeemed half a mile broad at leaſt, and five miles long: 
As to the nature and conſiſtence of theſe burning torrents, vi 
Sorelli's Latin treatiſe of mount Ætua: Mr. Berkeley walkd 
ſo far before his companions up the mountain along the fide a 
the river of fire, that he was oblig'dto retire in great haſte, th 
ſulphureous ſteam having ſurpris'd him and almoſt take 
away his breath. 

During their return, which was about three o'clock in the 
morning, they conſtantly heard the murmuring and groaning 
of the mountain, which at times would burſt out into louder 
peals, throwing up huge ſpouts of fire and burning ſtone 
which falling down again reſembled the ftars in rockets : Some 
times he obſerv'd two, at other times three diſtin columns 
flame, and ſometimes one vaſt column, that ſeemed to fill the 
whole crater; theſe burning columns and the fiery fiond 
ſeemed to be ſhot a thouſand feet perpendicular het 
above the ſummit of the Vulcano. The 11th at night, he 0 
ſerv'd it from a terraſs in Naples, to throw up incefſant!y 
vaſt body of fire and large ſtones to a ſurpriſing height. The 


zath inthe morning it darkened the ſun with aſhes and * 
| caulinf 
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* wſing a fort of eclipſe; this and the preceeding day, horrid 
| of. 1lowings were heard at Naples, whither part of the aſhes 
Mr. ad alſo reach d: At night he obſerved it throw up flame, as 


n the 11th: On. the 13th the wind changing, they ſaw a 
llar of black ſmoke ſhot upright to a prodigious height; at 
right he obſerv'd the mount cait up fire as before, tho not ſo 
litintly becauſe of the ſmoke. The 24th a thick black cloud 
tid the mountain, ſo as not to be ſeen from Naples. The 15th 
in the morning, the court and walls of the houſe in which 
Mr. "— lodged at Naples were cover'd with aſhes; in the 
erening a flame appear'd on the mountain thro' the cloud. 
The 16th the ſmoke was driven by a weſterly wind from the 
own to the oppofite fide of the mountain. The 19th the 
ſmoke appeared much diminiſhed, fat and greaſy. The 18th 
the whole appearance ended, the mountain remaining per- 
{ly quiet without any vifible ſmoke or flame: A gentleman 
whole window look d towards Veſuvius aſſur d Mr. Berkeley, 
that this night he obſerv'd ſeveral flaſhes of lightening, as it 
were, iſſue out of the mouth of the Vulcano. 

Mr. Berkeley obſerv'd the fluid matter riſe out of the center 
of the bottom of the crater, contrary to what Horelli imagines, 
whoſe method of explaining the eruption of a Vulcano by an 
nffected fiphon, and the rules of hydroſtatics, is inconſiſtent 
vith the torrents flowing down from the very top of the moun- 
tain, | 


An Account of an extraordinary Tamour or Wen on the 
Cheek; by Dr. Bower. Phil. Tranſ. N“ 3 54. p. 713. 


b is generally acknowledged, that the exact obſervation of 
internal diſcaſes, and the faithful accounts of external tu- 
mours and extraordinary caſes in ſurgery, have contributed 
rery much to the advancement of phyſicx: Hippocrates and 
Galen, and other ancient fathers of medicine have ſet us fair 
copies of this; and the moderns happily treading in their 
otſteps, have given us ſeveral inſtances of extraordinary 
ales in phyſick and ſurgery, and illuſtrated this ſubje& by 


kreral curious obſervations and reflections. * 
One Alexander Palmer of the pariſh of Keith in the county 
of Bamb, in the north of Scorland, about 54 years of age, 
obſerv d when he was about 27, 2 little hard twelling in the 
muſcle of the lower jaw on the left fide, without any hurt or 
Mhble cauſe; ar fell it went on ſlow, but afterwards more 


quick, and the older it grew, it ſtill came on the faſter, till 
* 


2- 


broad of its bafis, found therein four large blood-veſlels; the 
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it became of a prodigious bulk and weight; from the firſt 4; 
pearance of this tumour to its total excifion, there were abou 
27 years; the patient had exceſſive pains and uneaſineſ 
therein, and at laſt it mightily extenuated him, tho' othe; 
ways a ſtrong robuſt man, 5 
This excreſcence was of the natural colour of the ſkin, an 
ſeemed to be an Atheroma, being a glandulous ſubſtance wit 
ſeveral large blood-veſlels therein, and had hair growing « 
it, as on the other parts of the body; it was almoſt round, and 
very hard, and as ſenſible as any other part of the body; for 
when he was working in the fields, he accidentally made a lary 
gaſh or wound therein with a ſharp iron, which proved. yery 
painful, but being cur'd by a ſurgeon, after the manner of aq 


ordinary wound, it ſtill retained the cicatrice. th 
This excreſcence having grown ſo big was attach'd to thai *" 
obliquus minor or inferior under the left eye, to the ear and iff" 
muſcles, and to the deprimens of the lower jaw; by reafon oil *- 
its bulk and weight, it could not hang down freely without al 
tome ſupport; wherefore, it reſted on the top of the ſhoulder? 
which made a conſiderable impreſſion therein; beſides, it “ 
ſupported by the man's hand in the day time, and laid on f 
pillow in the night time. Uk 
Some three or four days before the total excifion of thi bd 
tumour, the patient obſerv'd it begin to mortify at the love Tha 
end, which made him ſo uneaſy, that he took a knife and cu al 
off a good part of it: This occafioned a great hemorrhage; {MI 4, 
that he reckoned, there was loſt a Hots pint, or four pounds off \ 
blood, before it could be ſtopp'd: The patient, after ſo muc ; 
pain, at laſt applied himſelf to Mr. Gordon, ſurgeon of tb 
place, who made a total extirpation in the following manner [ 
he made a cloſe ligature, taking in the baſis of the excreſcence 
and all the looſe skin, and contracting it as much as poſſible A 
he cut it entirely off with a ſharp raſor; there guſh'd out e, 
the excreſcence, after it was cut off and lay on the ground, a reli 
near as could be conjectured, two pounds of blood; for, it ai I 
ncuriſh'd by ſeveral large blood - veſſels, perhaps by ſome 4 9 
branches of the carotid artery, much nh, and otbeff r 
blood · veſſels from the ear, the muſcles of the eye and lone * 
jaw above · mentioned: Three months after the exciſion of tha = 
tumour, the Dr. having cut off about a quarter of an incl * 


baſis, as it appear'd at that time, was five inches in diameter 


which ſeems too large for the whole fide of the face, ſo 
* a / 6 | 
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ther the excifion, the Dr. ſuppoſes the looſe ſkin was turned 
backwards, which might make the baſis appear ſo broad. 

After all this loſs of blood, the excreſcence weighed full rg 
pounds; ſo that before the patient's own inciſion, and this 
operation, it muſt have been ſeveral pounds heavier ; which is 
z moſt prodigious weight to hang on ſuch a place: This tu- 
mour was of a ſpheroidical figure, and meaſur'd 34 inches 
about by the longeſt way, and 28 by the broadeſt. | 

The hemorrhage, which was confiderable, was ſtopp'd by 
the vitriolic powders and other aſtringents, and the ordinary 


drefling was us'd 5 ſo that this great cure was completed in fix 


weeks time, and the patient entirely recovered: The lower 
lid of the patient's left eye continued depreſs d a little, as did 
the ſame fide of the mouth, which was occaſioned by the 


great weight hanging on that fide of the face; the head, at firſt, 


after cutting the tumour, inclined much to the right fide, by 
reaſon the great weight on the left cheek was removed, but 
after that the patient perfectly recovered, it began to ſtand 
upright: Tho' the skin, and even a great deal of the muſcular 
part of the cheek and lower jaw were cut away, yet they grew 
up again, and were of the ordinary colour of the skin, and 
like the other ſide of the face; ſo that there grew hair on that 
ſde of the face, as well as on the other, and which he commonly 
ry and this was as ſurprifing as any thing in this whole 
cae, 


An Account of an Experiment to 2 an interſpersd 
Vacuum; by Mr. Deſaguliers. Phil. Tranſ. N* 354. 
p. 717. 

U P ON dropping a guinea and a piece of fine paper, then 

V a guinea anda feather together from the top of an ex- 

hauſted glaſs-receiver about 20 inches high, they both fell to 

the bottom at the ſame inſtant of time : Now fince the chief 
teſiſtance of a medium (and indeed almoſt all of it) depends 

upon the quantity of its matter, vide Sir Jaac Nezvton's Book 2. 

bop. 40. therefore this diminution of reſiſtance, whereby the 

karhers fell as ſoon as the guinea, ſhew'd a diminution of the 
roy of matter, and conſequently, prov'd an interſpers'd 
al aum. | 

dome Pleniſts in England objecting againſt the ſhortneſs of 
the glaſs-receiver, as if the difference of time in the fall of 
ne two bodies, which they affirmed to be real, could not be 
pertelvd in ſuch a glaſs; and ſome philoſophers from abroad 

Vor, VI. 9 i affirm- 
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| affirming that in a glaſs-receiver ſeven or eight foot long, ther 

' - would be ſuch a manifeſt difference in the time of the fall of the 

; {aid bodies, as to ſhew this experiment no proof of a vacuum; thy” 

at the ſame time ſome of the objectors , wn that there coull * 

be no receivers made of half that length, and therefore, though x 

the experiment impracticable; to obviate this, Mr. Deſagulizr 

; contrived a machine for the purpoſe, which conſiſted of a ſtrand 

| wooden frame 15 foot high, that held the atr-pump and four e 

Hndric glaſs-receivers ef about two foot long each, and fix inch 

diameter; upon ſetting the firſt of theſe upon the air- pump, be 

4 laid on the top of it a braſs-plate of ſeven inches diameter, tha 

| had an oiled leather fixed to it above and below, with a hol: 

; thro the middle, of between four and five inches diameter; the 

: on that plate he ſet the next receiver, with a like plate a-top 

a and after the ſame manner fixed the other two with plates betyee 

; them; the upper receiver, being a little narrower at the nec 

; went into the hole of a board, — it was ſcrewed dont 

pretty hard on the other glaſſes, and fixed to the whole machine 

On the top of this upper receiver he laid the braſs-plate, x 

; Jeather and braſs ſprings, which contained the bodies to h 
dropped. 

When the receiver was full of common air before pumping, 

guinea came to the bottom, juſt as the paper was about the mi 
dle of the ſecond glaſs; but when the receiver was exhauſted, thi 
guinea and paper came to the bottom preciſely in the ſame in 
ſtant of time. 

Mr. . repeated this experiment before the Noi 
Society, firſt with two of the receivers, then with all the fo 
dropping a guinea and a ſmall piece of paper together, and i 
ſucceſs anſwered expectation: He afterwards made the four fi 
lowing trials; the whole machine being fixed, as above. men 
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i tioned, he firſt let fall a guinea and two papers, the one 34 bl 

h over and the other under it (before any air was exhauſted) an * 

f the guinea came to the bottom, when the papers were only int (a 

| middle of the ſecond glaſs from the top ; then having laid a fei d 

5 ther on the braſs ſprings cloie by the guineas, he let them lool 1 

5% os and the feather was fallen down only to the fourth pi 

j of the length of the firſt glaſs, or +; of the whole diftanct 
when the guinea was got down to the bottom of the recene! g 
He then laid two papers and two feathers, one of each unde 6 


and the other over the guinea between the ſprings; and har 
exhauſted ſo much of the air, as to bring up the mercury in th 
gage-tube within a quarter of an inch of the greateſt * 

| WIC 


* 8 — — 
"= ZE: » 4 
— : 


RayAar Sr.. - 238 
«hich it could be then raiſed by the preſſure of the external airs 


there cauſed the bodies to fall all at once; and tho' the papers came 
f th jown to the bottom at the ſame time as the guinea, yet the fea- 
wo ders being much lighter, wanted about three inches: But at 


if, having laid the papers, feathers and guinea, as before, he 
xhauſted all the air; and then the feathers, as well as the pa- 
per, came to the bottom of the receiver at the ſame inſtant of 
me with the Guznea. OY 


! ſmall teleſcopic Comet ſeen at London on the 10th of June 
oy by Dr. Halley. Phil. Tranſ. Ne 354. p. A 


HA T the number of comets, traverſing our ſolar ſyſtem, 
is much greater than ſome, on account of the late rareneſs 
of their appearance, have ſuppoſed, may be collected from ſeve- 
al ſmall ones, which have within a few years been deſcribed in 
the Memoirs of the Royal Academy of Sciences, theſe diligent 
obſervers aſſuring us, that they diſcovered one in Sept. 1698, 
another in Feb. 1699, a third in April 1702, and again a fourth 
in Nov. 170), none of which, as far as the Dr. could learn, 
were ever ſeen in England; all of them having been very obſcure 
and without tails, by means of which comets do firſt uſually 
ſhew themſelves; and befides theſe, two other comets with re- 
mackably long tails, the one in Nov. 1689, the other in Feb. 
1102, paſſed 3 in theſe our northern climates, hav- 
ing great 8. Lat. and their motions directed towards that pole; 
hence we may juſtly conclude, that the returns of comets are 
much more frequent than 1s commonly ſuppoſed, and that it is 
only contingent, that for theſe 35 years, ro one of them has been 
ſeen and obſerved by our aſtronomers. | 

But there may be ſtill a much greater number of theſe bodies, 
which, by reaſon of their ſmallneſs and diſtance are quite inviſi- 
ble to the naked eye; ſo that unleſs chance direct the teleſcope of 
a proper obſerver, almoſt to the very points where they are 
(againſt which there are immenſe odds) it will not be poſſible to 
diſcover them; and that this is not barely a conjecture, the Dr. 
gives the following inſtance. | | 

On Monday Fune 10. 1717, in the evening, the ſky being 
rery ſerene and calm, he was deſirous to take a view of the diſk 
of Mars (then very near the earth, and aypooncy very bright) 
t ſee if he could diſtinguiſh in his 24 foot teleſcope, the ſpots 


accidentally fell upon a ſmall whitiſh appearance near the planet, 
i all reſpects reſembling * a nebula, as the Dr. deſcribed - 
„„ Phil. 


laid to be ſeen on him; directing his teleſcope for that purpoſe, he 
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Sagittarius with 3% 48 8. Lat. the Dr. concluded its place yy 


ſequence thereof; the angle at the northern ſtar was ſomewhat 


ther a little more: Mr. Williams, Mr. Thomas and the Dr 


conclude, that it had none, and that it was rather a nebula thin 


thicknels of the air, he found the two little ſtars, but the web 


want of a clearer ſky ; but on Saturday Fune 15. the moon being 
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Phil. Tranſ. N* 34), but ſmaller; it ſeemed to emit from ii 
upper part a very ſhort kind of radiation, directed towards the 
elf. but northerly withall, which, confidering its fituation, wy 
nearly towards the point oppoſite to the ſun: The great light of 
the moon, then very near it, and alſo near the full, hindered thi 

hænomenon from being more diſtinctly ſeen; but its place in 
the heavens was ſufficiently aſcertained from the neighbourhadd 
of Mars, from whom it was but about half a degree d 


iſtant to- 
wards the ſouth-weſt, the difference of Lat. being ſomew hat mo 
than that of Long. and Mars being at that time in 19% 30 0 


in 17 12“ of Sagittarius with 4* 12“ S. Lat. or thereabouk, 
which may ſtill be more ſecurely determined by help of two ſmaller: 
fixed ſtars he found near it, the more northerly of which he 
Judged to have the ſame Lat. with it, and to follow it at abo 
the diſtance of fix minutes; the other ſtar was about four mi 
nutes more ſoutherly than the former, and about a minute in con 


obtuſe, of about 100 degrees, and the diſtance of the yebul 
from it was ſeſquialteral to the diſtance of the two ſtars, or fl 


viewed this appearance for above an hour, viz. from half an hou 
after 10 to near 12; and they could not be deceiyed, as toi 
reality; but the ſlowneſs of its mot ion made them at that tim 


However, ſuſpecting, that it might have ſome motion, theD: 
attended next night, June the 1 1. at the {fame hours and in th 
ſame company, when with ſome difficulty, by reaſon of th 


could not be ſeen at that time, which was then imputed to thp 


abſent, and the air perfectly clear, they had again a diſtindt view 
of the two ſtars, with an entire evidence, that there remamed 
no footſtep or ſign of it, in the place where they had firſt teen 
this phenomenon, which they therefore now found to be a comet 
and that being far without the orb of the earth, and in itfelf 1 
very ſmall body, it appeared only like a little ſpeck of a cloud, 
tuch as would have ſcarcely been diſcerned in an ordinary tek: 
icope, much leſs by the naked eye. e 


Cn. 
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yſdderations on the change of ' the Latitu f neh 
principal fixed Stars 3 'by Dr. Halley. Phil. T rand. No 35755 
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I thy } R. Halley, having had occaſion to examine the quantity of 
ACe in the preceſſion of the equinoctia! points, compared the de- 


nations of the fixed ſtars, delivered by Prolemy in the third 
V. of the 7. book of his Almag. as obſerved by Timocharis and 
(riſyllus near 300 years before Chriſt, and by Hipparchus 
bout 170 years after them, that is, about 130 years before 
brif, with what we now find; and by the reſult of a great many 
alculations, he concluded, that the fixed ſtars in 1800 years 
ere advanced ſomewhat more than 25 degrees in Long. or that 
e preceſſion is ſomewhat more than 50! per annum; but that 
th fo much uncertainty, by reaſon of the imperfect obſervations 
if the ancients, that the Dr. has choſen in his tables to adhere to 
he even proportion of five minutes in fix years, which from 
ther principles we are aſſured is very near the truth; but while 
e was upon this enquiry, he was ſurpriſed to find the Jatitudes 
ff three of the principal ſtars in the heavens directly to contra- 
> the ſupple reater obliquity of the ecliptic, which ſeems 
onfirmed by the latitudes of moſt of the reſt ; they being et 
down in the old catalogue, as if the. plane of the earth's orbit 
ad changed its fituation among the fixed ſtars, about 200 fince 
he time of Hipparchus; particularly, all the ſtars in Gemini 
ire put down, thoſe to the northward of the ecliptic, with ſo 


e roch leſs Lat. than we find, and thoſe to the ſouthward with ſo 
n the nuch more ſoutherly latitude ; yet the three ſtars Palilicium, or 
F ede Bull's eye, Sirius and Arcturus do directly conttadict this 
eb ale; for, by it, Palilicium being in the days of Hipparchus in 


about 1o degrees of Taurus ought to be about 15 minutes more 
atherly than at preſent, and Sirius being then in about 15 de- 
grees of Cemini ought to be 20 minutes more ſoutherly than 
W; yet on the contrary Prolemy places the firſt 20 minutes, 
and the other 22 minutes more northerly in latitude than we now 


ind them; nor are theſe the errors of tranſcribers, but proved 
elf ali» be right by their declinations, ſet down by Prolemy, as ob- 
loud erved by Timocharis, Hipparchus and himſelf, which ſhew, 
tele that thoſe latitudes are the lame, as thoſe authors intended them ; 


to Arcturus, he is two near the equinoctial colure, to argue 
om him concerning the change of the obliquity of the ecliptic, 
but Proleny gives him 33 minutes more N. Lat. than he now 
bas; and that greater latitude is like wiſe confirmed by the de- 

| clinations 


Cot 


may be obſerved, that Tycho Brahe makes him two minutes mo 


from the obſervation of the application of the moon to Palil 


eps ins xuplus mepipepeias Ts Tepulio pars αẽE us, i. e. ſtella g 


ob. 35. 
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clinations, delivered by the aforeſaid obſervers ; fo then all ther 
three ſtars are found to be above half a degree more ſoutherly 
this time than the ancients reckoned them; when on the contr 
at the {ame time the bright ſhoulder of Orion has in Prolen, 
almoſt a degree more ſoutherly latitude than at preſent: WI 
ſhall we ſay then? It is ſcarce credible, that the ancients could d 
deceived in fo plain a matter, three obſervers confirming exd 
other: Again theſe ſtars, being the moſt conſpicuous in the hey 
vens, are in all probability, the neareſt to the earth, and if th 
have any particular motion of their own, it is moſt likely to) 
rceived in them, which, in ſo long a time, as 1800 years m 
ſhew itſelf by the alteration of their places, tho! it be entirely in 
perceptible in the ſpace of a fingle century; Yet as to Sirius, j 


northerly than we now find him, whereas he ought to be abo 
as much more ſoutherly from his ecliptic (whoſe obliquity h 
makes two minutes and a half greater than we reckon it at pu 
ſent) differing in the whole four minutes and a half: One hal 
this difference may perhaps be excuſed, if refraction were not a 
lowed in this caſe by Tycho, yet two minutes in ſuch a ſtars 
Sirius is ſomewhat too much for him to be'miſtaken, 

But a farther and more evident proof of this change is dra 


cium Anno Chriſti 50g, March 11. when in the beginning of th 
gt the moon was ſeen to follow that ſtar very near, and ſeem 
to have eclipſed it, e? yep 0 gp re Tape T Yor 


Poſita erat parti per quam biſecabatur limbus Lung illuminai 
as Dullialdus, to whom we are beholden for this ancient obſery 
tion, has tranſlated it: Now from the undoubted principles: 
aſtronomy, this could never be true at Athens or near it, unli 
the latitude of Palilicium were much leſs than we at this tin 
find it, vide Bullialds Mir. Philolaica p. 192. 

But whether it were really true, that the obliquity of ti 
ecliptic was, in the time of Hipparchus and 778, e ml 
nutes greater than now, may well be queſtioned ; fince Pappu 
Alexandrinus, who lived but about 22 years, after Pralen 
makes it the very ſame that we do, vide Pappi Collect. lib. q 
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ty Account of ſome Experiments, together with an enquiry 
into the Cauſe of — and ſuſpenſion of Water in Capil- 
Jary Tubes; by Dr. Jufin. Phil. Tranſ. N“ 355. p. 739. 

H E following method was propoſed to Dr. urin by an 
ingenious friend for making a perpetual motion from an 
plervration of Mr. Hauksbee, and tho it did not ſucceed, yet it 
zue occaſion not only to rectify ſome miſtakes of Mr. Hauk sbes, 
at likewiſe to detect the real principle, by which water is raiſed 


bio. 3. Plate IX. be a capillary ſiphon, compoſed of two legs 
1B, BC, unequal both in length and diameter, whoſe longer and 
arower leg A B having its orifice A immerſed in water, the 
ater will riſe above the level, till it fills the whole tube AB, 
d will then continue. ſuſpended ; if the wider and ſhorter leg 
ze be immerſed in like manner, the water will only rife to a 
etain height as FC, leſs than the entire height of the tube 
C 


This ſiphon being filled with water, and the orifice A ſunk be- 
w the ſurface of the water D E, the Dr's friend reaſons thus; 
Ince the two columns of water AB and FC, by the ſuppofi- 
jon, will be ſuſpended by ſome power acting within the tubes 
bey are contained in, they cannot determine the water to move 
Ine way or the other; but the column B F, having nothing to 
upport it, muſt deſcend, and cauſe the water to run out at C; 
en the preſſure of the atmoſphere driving the water upwards 
bro the orifice A, to ſupply the vacuity, which would otherwiſe 
x left in the upper part of the tube BC, this muſt neceſſarily 
produce a perpetual motion, ſince the water runs into the ſame 
ſel, out of which it riſes ; but the fallacy of this reaſoning 
appears upon making the experiments. 
Experiment 1. For, the water inſtead of running out at the 
rifce C, riſes upwards towards E, and running all out of the 
eg BC, remains ſuſpended in the other leg to the height AB. 
Exp. 2. The ſame thing ſucceeds upon taking the ſi phon out 
of the water, into which its lower orifice A had been immerſed, 
the water then falling in drops out of the orifice A, and ſtanding 
a laſt at the height AB: But in making theſe two experiments, 
t 15 neceſſary, that AG the difference of the legs exceed FC, 
Cherwiſe the water will not run either way. 

Exp. 3. Upon inverting the ſi phon full of water, it continues 
vuhout motion either way; the reaſon of all which will plainly 
appear, 


— 


nd ſulpended in capillary tubes above the level; let ABC in 


Wr r <4 LCA Chee —— b 


the orifice of the ſhorter leg comes to touch the ſurface of ti 
-cauſe of the aſcent and ſuſpenſion of water in A tubeMom 


riments; and that the cauſe aſſigned by him, namely, the 
traction of the concave ſurface, in which the ſuſpended liqua 
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appear, when we come to diſcover the principle, by which 4 
water is ſuſpended in capillary tubes. i e een 
Mr. Hauksbee's obſervation is, as follows, let A BFC Fig, M.. 
be a capillary ſiphon, in which the water will rife above the EH 
to the height CF, and let B A be the depth of the orifice of ¶ Nee 
longer leg below the ſurface of the water DE ; then the fphell 
being filled with water, if BA be not greater than CF, the y 
ter will not run out at A, but remain ſuſpended. | 
This ſeems, indeed, very plauſible at firſt fight ; for, fince i 
column of water F C will be ſuſpended by ſome power within th 
tube, why ſhould not the column B A, being equal to, or leſs th; 
the former, continue ſuſpended by the ſame power?! 
Exp. 4. In fact, if the orifice C be lifted up out of the wat 
DE, the water in the tube will continue - ſuſpended, unleſs 3, 
exceed F C. 1 | | 
Exp. 5. But when C is never ſo little immerſed. in the r 
immediately the water in the tube runs out in drops at the onk 
A, tho' the length AB be conſiderably leſs than the height C 
Mr. Hauksbee in his book of experiments has advanced anothi 
obſervation, namely, that the ſhorter leg of a capillary fiphuliſk 
as ABFC muſt be immerſed in the water to the depth F( 
Which is equal to the height of the column, that would be Hat 
pended in it, before the water will run out at the longer leg, 
Exp. 6. From what miſtake this has proceeded, the Dr. cam 
imagine; for, the water runs out at the longer leg; as ſoon rr: 


ſtagnant water, without being at all immerſed therein. 
The Dr. now proceeds a little farther and enquires into t 


'That this 12 is noways owing to the preſſure of the: 
moſphere has been ſufficiently proved by Mr. Hauksbee's exp 


is contained, is likewiſe inſuffic ient for producing this effect, 


Dr. thus demonſtrates; ſince in every capillary tube, the heig ep 
to which the water will ſpontaneouſly aſcend, is reciprocally 


the diameter of the tube, it follows, that the ſurface containiniliſe « 
the ſuſpended water in every tube is always a given quantity; vt: 
the column of water ſuſpended is, as the diameter of the tube 
therefore, if the attraction of the containing ſurface be the caiſi eri. 
of the water's ſuſpenſion; it will follow, that equal cauſes pt 
duce unequal effects, which is abſurd. | 
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To this it may perhaps, be objected, that in two tubes of 
nequal diameters, the - circumſtances are different; and there- 


Fig Mere, the two cauſes, tho they be equal in themſelves, may pro- 
he le ace effects that are unequal ; for, = lefler tube has not only a 
e of I Nreater curvature, but thoſe parts of the water, that lie in the 
e ſiphahiddle of the tube, are nearer to the attracting ſurface than in 


he wider tube: But from this, if any thing follow it muſt be, 
hat the narrower tube will ſuſpend the greater quantity of water, 
hich is contrary to experiment ; for, the columns ſuſpended are 
s the diameters of the tubes. 


his nature, than mathematical reaſonings, the Dr. makes uſe of 
he following, which he takes to contain an experimentum crucis. 

The tube C D, Fig. 5. 1s compoſed of two parts, in the wider 
art the water will riſe ſpontaneouſly to the height BF; but the 
arrower part, if it were of a ſufficient length, would raiſe the 
ater to a height, equal to CD, | 
Exp. 7. This tube being filled with water, and the wider end 
3 in the ſtagnant water AB, the whole continues ſuſ- 
ended. „ 

Exp. 8. The narrower end being immerſed, the water imme- 
ately ſubſides, and ftands at laſt at the height D G (Fig. 6.) 
qual to B F: From which it is manifeſt, that the ſuſpenſion of 
be water in the former of theſe experiments is not owing to the 
traction of the containing ſurface; ſince if that were true, this 


be water at the ſame height. | 

Having ſhewn the 1nſufficiency of this hypotheſis, the Dr. 
omes next to the real cauſe of that phænomenon, which is the 
traction of the periphery, or ſection of the ſurface of the tube, 
0 which the upper ſurface of the water 1s contiguous and to 
pach it coheres; for, this is the only part of the tube, from 
wich the water muſt recede upon its ſubſiding, and conſequently, 
he only one, which by the force of its cohefion, or attraction, 
ppoſes the deſcent of the water: This likewiſe is a cauſe pro- 
hort ionable to the effect it produces, ſince that periphery and 
e column ſuſpended are both in the ſame proportion, as the dia- 
neter of the tube: To put the matter out of all doubt, the Dr. 
onfirms this aſſertion, as he has done the former, by actual ex- 
teriment. 

Let, therefore, EDC, Fig. ). be a tube, like that made uſe 
in Exp. 7, 8. excepting that the narrower part 1s of a greater 
Vor. Vi. 9: U u length; 


But as experiments are generally more ſatisfactory in things of 


urface be ing the ſame, when the tube is inverted, would ſuſpend 


F 


r 


A 
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length; and let AP and BG be the heights, to which the ways 
would ſpontaneouſly rife in the two tubes E D and PC. ni 
Exp. 9. If this tube have its wider orifice C immerſed nM" 
the water AB, and be filled to any height leſs thats the length oil 
the wider part, the water will immediately ſubſide to a level uu 
the point G; but if the ſurface of the contained water enter w 
ver ſo little within the ſmaller tube ED, the whole column DM 
will be ſuſpended, provided the length of that column do og 
exceed the height A F: In this experiment it is plain, that then 
is nothing to ſuſtain the water at fo great a heiglit, but the cond 
of the periphery of the leſſer tube, to which the upper ſurface df 
the water is contiguous ; for, the tube DC, by the {oppoſitin p 


— — © _— — mY 8 * 3 a r * nn 8 4 
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cannot ſuſtain the water at a greater height than B EW. : 
Exp. io. When the ſame tube is inverted, and the water | a 


raiſed into the lower extremity of the wider tube CD, Fig, g,j | 
immediately finks, if the length of the ſuſpended column DH 
be greater than GB; whereas, in the tube DE it would be fi 

pended to the height AF: From which it plainly appears, ta 
the ſuſpenſion of the column DH does not depend upon the a \ 
traction of the tube DE; but upon the periphery of the wi 
tube, with which its upper ſurface is in contact: The two fo A 
lowing experiments, which are in ſubſtance the ſame with Zell © 


Lo. 3 t — es — K 
—ä — 5 THEE vat. EE 
r —_— 


Exp. 12. If the narrower leg BC, Fig. 10. be longer than Al x 
the water will run out at C, if DC the difference of the legs ei 
ceed EF; otherwiſe it will remain ſuſpended. - i 

In theſe two experiments it is plain, that the columns DCA 
f ſuſpended by the attraction of the peripheries at A, fince the! 5 
i} lengths are equal to EF, or to the length of the column, whid 
wh by the ſeppoſition, thoſe peripheries can ſuftain ; whereas, tl F 
4 tubes BC will ſuſtain columns, whole lengths are equal to GH : 
Tho! theſe experiments ſeem to be concluſive ; yet the Dr. 0 "E 
viates an objection, which naturally preſents itſelf, and which y 
fiſt view may be thought ſufficient to overturn his A th 
j | 


— 


ji 9, 10. ſhew the ſame thing in different manners. ” 
2 ABC Fig. 9. is a fiphon in whoſe narrower and ſhorter lll © 
i AB, if it were of a ſufficient length, might be ſuſpended a u 
5 lumm of water of the height EF; but the longer and wider E 
Fl BC will ſuſpend no more than a column of the length GH, 

j Exp. 11. This fiphon being filled with water, and held iii * 
if the ſame poſition as in the Fig. the water will not run out a * 
pl the orifice of the Jonger leg, un kes DC, the difference of the H 
bj AB and BC exceed the length EF. 4 
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por, ſince a periphery of the tübe E D, Fig. 7. can ſuſtain 
go more than a column of the length AF, contained in the ſame 
tube; how comes it to ſuſtain a column of the ſame length in 
the wider tube DC, which is ſo much larger than the former, 
z5 the ſection of the wider tube exceeds that of the narrower? 

Again, if a periphery of the wider tube DC Fig. 8. can 
ſuſtain a column of water in the fame tube, of the length B G; 
why will it ſupport no more than a column of the ſame length 
in the narrower tube ED? And the ſame queries may like 
wiſe be made with regard to the 11. and 12. Exp. the anſwer 
is eaſy; for, the moments of thoſe two colums of water are 
preciſely the ſame 5 as if the ſuſtaining tubes ED and CD 
were continued down to the ſurface of the ſtagnant water AB; 
fince the velocities of the water, where thoſe columns grow 
wider or narrower are to the velocities at the attracting peri- 


pheries reciprocally as the different ſections of the columns. 


Exp. 13. From which conſideration ariſes this remarkable 
aradox, vis. that a vefle] being given of what form ſoever, as 
ABC Fig. 11, and containing any aſſignable quantity of water, 
how great ſoe ver; that whole quantity of water may be ſuſ- 
pended above the level, if the upper part of the veſſel C be 
drawn out into a capillary tube of a ſufficient fineneſs: But 
whether this experiment will ſucceed, when the height of the 


refſel is greater than that to which water will be raiſed by the 


preſſure of the atmoſphere, and how far it will be altered hy 
2 vacuum, the Dr. is not hitherto 5 ſatisfied. 
0 


Having diſcovered the cauſe of the ſuſpenſion cf water in 
capillary tubes, it will not be difficult to account for its ſeem- 
ngly ſpontaneous aſcent; for, fince the water, that enters a 
capillary tube, as foon as its orifice is dipped therein, has its 
oravity taken off by the attraction of the periphery, with 
waich its upper ſurface is in contact, it muſt neceſſarily rife 
higher, partly by- the preflure of the ſtagnant water, and 
partly by the attraction of the periphery immediately above 
that, which is already contiguous to 1t. 

When this paper was reading before the Royal Society, the 
Dr. found, that the incomparable Sir {/aac Newton had been 
already acquainted with the above-mentioned principle; and 
feveral paſlages in the 31. query Te to the Edit. of his 
optics plainly ſhew, that he was maſter of 1t, when they were 
written, and Mr. Machin profefior of Aſtronomy in Greſham 
College was likewiſe acquainted with it ; and both furmihed 
'ne Dr. with the following. obſervation, that what he calls a 
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periphery, or ſection of the concave ſurface of the tube, 
really a ſmall ſurface, whoſe baſe is that periphery, and wh 
height is the diſtance, to which the attractive power of 
glaſs is extended. TO NO 


Of the Motion of running Waters; by the Same. Phil. Ty 
No 555. p. 748. Tran/lated from the Latin. 
E often ſee, both in hydraulics and in applying its pi 
ciples to the animal œconomy, that the motion of wat 
running thro' a hole in the bottom of a veſſel, is compar 
with other powers; and ſince none has hitherto bu . 
mined the quantity of this motion, hydraulic writers uſe 
aſſume inſtead thereof the weight of a column of water; 
cumbent on the ſaid hole; and ſuch as do this, never conſid 
that it is altogether impoſſible to compare any motion with 
weight that is in a ſtate of reſt: But the motion of rum 


water may be cafily defined in the following manner. 


Let SH AHS, Fi. 1. Pl. X. be an infinite ſarface of water, ( 
a circular hole made in the bottom, AB a perpendicular dm 
thro' the center of the hole; 8 GC CG a column or catar 
of water running thro' the hole CC; 8 GC a curve, by who 
rotation round the axis AB is generated the ſolid or catan 
SGCCGS; for, when water deſcends freely and with an 
celerated motion, as all heavy bodies do, it Is neceſſarily co 
tracted into a leſs bulk, as it acquires a greater velocity in fi 
ling, and runs out at the hole CC with that velocity, whichi 
acquires by falling from the height AB. But the velocity ac 
quired by a heavy body in its fall, from what Galilæus has de 
monſtrated, is in a ſubduplicate ratio of the height, fr 
which it has fallen; wherefore, if any ordinate D E be dra 
to the curve SGC, and DE be called y and AD, x, the velo 
city of the water in the ſection EE will be expreſſed by y 
and the product of that velocity into the ſection by V= * 
and this product is as the bulk of water that paſſes thro' thi 
ſection in a given ſpace of time; and fince the ſame bulk « 
water paſſes thro' each ſection of the cataract in a given time 
conſequently, that product will ſtill be invariable, and y/ x*) 
will be = x and xy+ = 1; and this is the equation of ti 
curve 8 GC, whoſe part contained within the given veſt! 


was delineated, and its equation not obſcurely hinted at by ti 


Great Sir 1/aac Newton in Prop. 36. lib. 2. Princip. who u 
the firſt that communicated to the learned world the true vel 
city of running water, and deduced it from its genuine prince 
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ples; but the curve itſelf is an hyperbola of the fourth order, 
"ne of whoſe aſymptotes is the right line AS, parallel to the 
horizon, and the other AB perpendicular thereto; its power 
ij the quadrato-cube of the ordinate F G, drawn to the point 
G, where the right line A G, biſſecting the angle comprebend- 
ed between the two aſymptotes meets the curve; the ſpace 
GA DES, contained between the curve 8 G E the ordinate 
DE, and aſymptotes AD, AS, is equal to 5 of the rectangle 
HD, under the abſci ſſa AD and the ordinate DE; and conſe- 
quently, the ſpace SHE is Z of the ſame rectangle; the ſolid 
SGEEGS, generated by the rotation of the ſpace SADES, 
about the axis AD, is double the cylinder incumbent on the 
fection E E; whence. the concave ſolid generated by the conver- 
fon of the ſpace 8 HE GS about the ſame axis, is equal to 
the incumbent cylinder: All which are found out by an eaſy 
calculation by the inverſe method of fluxions. 

Theorem. 1. If water run out at a round hole in the bottom 
of a veſſel of an infinite capacity, the motion of the whole ca- 
taract of water towards the horizon is equal to the motion of a 
cylinder of water under the hole itſelf, and the height of the 
water, whoſe velocity may equal the velocity of the water 
running out at the hole; or is equal to the motion of the bulk 
of water, that runs out in any gren time, whoſe velocity may 
be ſuch, that a ſpace equal to the height of the water, may be 
run over in the ſame given time. 8 | 5 

The demonſtration of the firſt part. 

Let another ordinate de be drawn to the curve 8 GC; very 
near the former ordinate DE, by the rotation of the curve 
round the axis AB, the ordinates DE, de will generate two 
arcles, by which the naſcent ſolid E Eee is intercepted ; that 
ſolid is equal to the product of the height Dd into the ſection 
EE, and its motion is equal to the product of the ſolid itſelf 
into its velocity, or to the product of the height D d, the ſec- 
tion E E and the velocity of the water in that ſection; and ſince 
it has been ſhewn above, that the product of any ſection of a cata- 
rat, and of the velocity of the water in that ſection, is an inva- 
table quantity; conſequently, the motion of the whole cataract 
will be equal to the product of that invariable quantity into the 
lum of all theheights D d, or into A B, that is, equal to the motion 
of the cylinder under the hole and height of the water, whoſe velo- 
city is equal to that of the water running out at the hole Q. E. D. 
Cor. 1. Having given the height of the water, the motion 
4 the cataract will be in the ratio of the hole. 5 8 

V. 
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Cor. 2. Having given the hole, the motion of the catatad 
will be in the ſeſquiplicate ratio of the height, or in the triplicat 
ratio of the velocity with which the water runs out at the hole 

Cor. 3 Having given the motion of the cata act, the hole 
will be reciprocally in the ſeſquiplicate ratio of the height, 9 
reciprocally in the triplicate ratio of the velocity. 4 

Ihe demonſtration of the ſecond part. 2 


” 


The bulk of water running out in a given time is to the ej 
Under under the bole and height of the water, as the length 
the ſpace the effluent water ſhall run oyer with an equahj 
velocity in that given time, is to the height of the water; an 
ſince the velocity, which is aſcrib'd to the bulk of the effluey 
water, is to the velocity of the cylinder i be h in the {amp 
ratio, the quantities of motion in both will be equal Q. E. ). 

Cor. 1. Having given the height of the water and the bull 
of the eMuent water, the motion of the cataract is in the in 
verle ratio of the time, in which that bulk runs out, 

Cor. 2. Having given the height and the time, the motig 
of the cataract is as the bulk of the water that runs out in thy 
time. | 


. 


Cor. z. Having given the height and the bulk of the effſuen 
water, the motion of the cataract will be in the ratio of th 
height. | 5 | 

Cor. 4. Having given the motion and height of the cat 
ract, the bulk of the effluent water is in the ratio of ti 
time, | | 

Cor, 5. Having given the motion of the cataract, an 
the bulk ofthe efiuent water, the height is as the time. 

Cor. 6. Having given the time and motion of the cataril 
the _ of the efluent water will be reciprocally as tix 
height. | f 

Theor. 2. If A B, as in Fig. 2. be taken, which ſuppol 
to BD, as DPG is to DG# — BC#; and the water runnin 
out at a round hole CC, in the middle of the bottom of 
given cylindrical veſſel G G EE, which 1s always full, th 
motion of the cataract of water towards the horizon will d. 
equal to the motion of the cylinder under the hole and beige 
A B, whoſe velocity is equal to that of the water running ane 
at the hole; or it will be equal to the motion of the bulk ol. 
water that runs out in any given time, and whoſe velocity tt. 
ſuch, that a ſpace equal to the height A B, may be run ce 
in the ſame giventime. 


7 cas 
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The demonſtration of the firſt part. | 


Let AS be drawn parallel to DG, and let the Nezerg- 
in curve 8 G C be ſuppos d to be drawn with the aſymptotes 
18, AB, thro' the points G C, in order to have the height 
the water, the place of the water, that runs out, is to be 
ſupplied with a cylinder of water gg G G, deſcending with 
nat uniform velocity, which is acquired by its deſcent from 


e 07-4 to D, as the incomparable Sir 7/aac Newton demonſtrates in 
gt de above-mentioned propoſition; the motion of the catarat 
| 866 is equal to the motion of this cylinder by the preceed- 


ing Theor. therefore, the motion of the deſcending water, 
Ince it is compounded of the motion of the cylinder of water 
66, and of the motion of the cataract GG CC, is equal 
to the motion of the whole cataract SGCCGS, that is, by 
Theor. 1. to the motion of the cylinder of water under the 
hole and height AB, whoſe velocity is equal to that of the 
water running out at the hole Q. E. D. 5 

The demonſtration of the ſecond part follows from the firſt. 
Cor. 1. Hence by ſubſtituting the height A B, inſtead of 
hat of the water, ariſe all the corollaries of the preceeding 
ropoſition. 5 

Cor. 2. If the veſſel be of any other figure than cylindrical ; 
pr the figure of the hole be ſquare, triangular, or any other 


bottom; or if it be made even in the ſide of the veſſel, the 
motion of the cataract will be the ſame, to wit, equal to the 
motion of the priſm of water under the hole and height A B, 
whoſe velocity is equal to that of the efluent water; for, the 
lame bulk of water will paſs with the ſame velocity, as in the 
former hypotheſis, both thro' the hole itſelf, and thro* each 
ſection of the cataract, 


tothat of the hole, the height A D may be neglected, and the 


F / beight of the veſſel itſelf may be aſſumed for that of the cylin- 
; lb der or priſm of water, ; | | 
5 be Dr. has hitherto conſidered apart, that particular caſc, 
| * In which water, by the force of gravity, runs out at a veſſel; 
bal and the rather both becauſe mathematicians do almoſt only apply 


this in treating of the impetus of fluids, and becauſe he thinks 
the above explained property of the hyperbolic curve, whereby 
the cataract of falling water is formed, not unworthy the con- 


cally deduced from the following general theorem. 
| Theor. 


2 


ut a round; or if the hole itſelf be not in the middle of the 


Cor. 3. If the diameter of the veſſel have a very great ratio 


ſideration of Geometricians ; otherwiſe that caſe might be 


/// REIT 


SAS. at r lets _—_— 


** 


344 MEMOIR Ss: of the 


Theor. 3. If water run thro any full pipe ABCD as in Fig, ; 
the direction of the right line E F, to which both the orifices 
the pipe, AB and CD are perpendicular, the motion of th 
water towards the orifice CD, or the motion of the imp 
diment, which in the orifice itſelf ſtops the motion of f 

whole water is equal to the motion of the priſm of wats 
under any ſection of the pipe CH and the line of direQig 
or the length of the pipe E F, becauſe it move with th 
fame velocity, with which the water flows thro” that ſe 
tion; or is equal to the motion of a bulk of water, whid 
runs out at the pipe in any given time, and whoſe velocity] 
ſuch that a ſpace equal to the length of the pipe is run on 
in the ſame given time. | 

Caſe 1. Let the line of direction be any right line EF, 

The firſt part is eaſily demonſtrated in the ſame manner, 
Theor. 1. for, the product of any ſection of the pipe CH, an 
of the velocity of the water in that ſection, is an 1nyariabl 
quantity. 

The ſecond part follows from the firſt, * 

Caſe 2. If the line of direction AB CDE, as in Fig. 4. ca 
ſiſt of ſeveral right lines A B, BC, CD, EF, inclined to cad 
other, the motion of the water will be the ſame ; for, th 
motion of the water, in the whole compound pipe ABC! 
conſiſts of the motions of the water in the Gem parts of tii 
pipe AB, BC, CD, DE, added together; yet water, flowin 

according to the right line AB, and changing that diredin 
into another, by which it is carried according to the right lin 
BC, loſes nothing of its motion; for, fluids do not follow tit 
ſame laws, as are obſerv'd in the motion of ſolids, as often 
their direction is changed; otherwiſe the motion of a fluid upd 
changing its direction into another perpendicular to the forme 
direction, would be entirely ſtopp'd, which experiment does) 
no means ſhew : Moreover, water running out at the hole df 
veſſel, whether it be carried downwards, or according to tit 
plane of the horizon, or ſtreight upwards, has the ſame vel 
city; but if at any time it ſhould be found, either by mot 
ſubrile reaſoning, or by experiment, that ſome diminution 0 
the motion proceeds from the change of direction, regat 
is to be had thereto. ö . 

If the line of direction A B, as Fig. 5 be a curve, it 1s tov 
reſerr'd to this caſe; for, it may be conceiv'd as conſiſting 
| feveral ſmall right lines. | | 


Cal 
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Caſe 3. If the pipe AB, Fig. 6. be divided into ſeveral 
branches BC, BD, BE of equal length, the motion of the 
water will be found in the ſame manner, aſſuming for the line 


* of direction the length A B P, conſiſting of the length of the 
of principal pipe A B, and the length of any branch BD ; for, it 
. wal ij the fame thing, whether the water run from the principal 


pipe towards the branches, or from the branches towards the 
ich «principal pipe; but if the branches be unequal, the motion of 
be water in each branch muſt be found out, taking for the 
ine of direction the length, conſiſting of the length of each 
ranch and that of the principal pipe: This is eaſily deduced 
rom C/ 2. | 
96, 4. If the equal branches, into which the pipe AB, as 
n Fig. 7. is divided, unite again into one pipe FG, to find 


ner. be motion of the water, you muſt take for the line of direc- 
H. on the whole length AB DF G, conſiſting of the length of the 
ariahWrincipal pipe AB, of any branch BDF, and of the united 


ipe FEG: If the branches be unequal, the motion of the 
ater in each muſt be found, and the ſum of their motions 
dded to the motion of the water in the united pipe: This fol- 


ows from caſe 2, and 3. 


Cor. 1. Having given the length of the pipe and any 
ection thereof; the motion of the water will be in the ratio of 
e velocity, with which the water runs thro' that ſection. 

Cr. 2. Having given any ſection, and the velocity of the 
ner running thro that ſection, the motion of the water will 


rectiu a 

\t ln 25 the length of the pipe. = TY 
ow Mr. z. Having given the length of the pipe, and the velocity 
fren the water in any ſection, the motion of the water will be in 
d upd he ratio of that ſection. e 

forme Cr. 4. Having given the motion of the water and an 
Joes Hon, the length of the pipe will be in the inverſe ratio of the 


elocity. 

Cr. 5, Having given the motion of the water and the 
geen of the pipe, any fection will be reciprocally as the 
mol ſeloclty. | ER | | = 

Gr. 6. Having given the velocity in any ſection, and the 
otion of the water, that ſection will be in a reciprocal ratio 
the length. . 

Cr. 3. Given the length of the pipe, and the bulk of water 


ill be reciprocally at that time. 


vor. VI. 9 X x Cr. 


ming out in any determinate time, the motion of the water 
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motion of the water will be as the length of the pipe. 


meet each other directly, and if both the ſuperfices with whid 


2 in its motion in the ſame direction, and with the ſan 


346 ME MO IR s of the 


Cor. 8. Given the length of the pipe, and the time, the 
motion of the water will be as the effluent maſs. 
Cor. 9, Given the time and the maſs ſof efflue 


nt water, the 


Cor. 10. Given the motion of the water, and the length F 
the pipe, the efluent mals is in the ratio of the time. 
Cor. 11. Given the motion of the water, and the efffuei 
maſs, the time will be as the . of the pipe. | 
Cor. 12. Given the time and motion of the water, th 
effluent maſs will be reciprocally as the length of the pipe. 
Cor. 13. If two maſſes of water, having a contrary, motiq 


they impinge, as alſo the velocities, with which theſe ſuper 
cies move towards each other be equal; and ſhould one of th 
maſſes be equal to a ſmall drop of water, and the other bet 
whole quantity of water contain'd in the ocean, or even y 
infinite quantity of water; it is poſſible, for this ſmall drop: 
water not only to ſuſtain the whole quantity of water in th 
ocean, or an infinite quantity of water, but after concourſe, 


— — r —— 


elocity as before, and even repel the other towards the ca 
trary parts; which is a ſurpriſing paradox in hydraulics. 

Cor. 14. If a certain maſs of water run from a wider into 
narrower tube, thro” a pipe conſiſting of two cylindrical tub 
of unequal diameters, and if the motion of the water | 
neither diminiſhed nor increas'd in its courſe, as ſoon as tit 
firſt part of the water enters the beginning of the leſſer tube 
It r begin to run ſlower, and by its continul 
efflux from the wider into the narrower tube, the water . 
gradually be more and more retarded in the narrower tube 
till the whole come into that tube: But the contrary will hy 
pen, when water runs from a narrower into a wider tube 
which is another paradox in hy draulics : But water is ſuppos di 
cohere in all its parts: Theſe two corollaries ariſe ſrom caſe1 

Cor. 15. From caſe 2. there is given a method of eftimatiny 
the motion of the blood in any artery. : 

Cor. 16. Given apy two arteries, that tranſmit an equ 
maſs of blood, the impetus of the blood is greater in the mot 
remote artery from the heatt than in the nearer ; which | 

gradox in the animal ceconomy worthy obſervation. . 

Cor. 17. From caſe 3. there ariſes another paradox in the 
animal œconomy; to wit, that the motion or impetus of ti 
plood is greater in all the capillary arteries, taken together thu 

: ! | j 
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in the gortà itſelf; and in like manner it is greater in the ea- 
pillary veins than in the arteries, | 
Cor. 18. From caſe 4. 1s deduced a method of determining 
the motion of the blood in any vein. 

Cor. 19. From the ſame caſe is deduced a third paradox in 
the animal ceconomy ; to wit, that the impetus of the blood is 
greater in any vein, than in its correſponding artery, and con- 
ſeguently, that it is greater in the vena cava than in tha 
Vid. | | | ; 

Problem 1. To find the motion of the air, expir'd from the 


me, the 
ter, the 
2npth 
effluen 


ter, th 
ipe. 


motiq i 
h which jungs. KEY | * n : 
Cuperiil Let be = the length of the whole wind-pipe from the 


mouth and noſtrils to the extreme ramifications of the rrachæa 3 
S the quantity of air emitted from the lungs in a mean ex- 
piration; Q = the quantity of air in the ftrongeſt expira- 
tion; 7 = the time of the mean expiration; T = the time of 


> of thi 
r beth 


Ven 4g 


dro ns, fp | 

2 irh ee ſtrongeſt expiration; hence by Theor. 5. caſe 3. the motion 

arſe Mot the air, emitted from the lungs in a mean expiration is 
) * | 

ne {am 


be = 7 and in the ſtrongeſt expiration = = z that is, the 


. motion of the air, expir'd from the lungs, is cqual to the 


| wo netion of the bulk of air, emitted in one expiration, whoſe 
Nas velocity is ſuch as to run over the length of the whole wind- 
mM 4 pipe in the time of expiration Q. E. I. | 


Alpbonſus Borelli, by an experiment, defined the quantity 
of air, emitted in a mean expiration to be about 18 or 20 
cubic inches; but this quantity is different not only in different 
perſons, but even at different times in one and the ſame perſon z 
Dr. urin made the experiment in the following manner, he 


r tube 
ntinul 
er wi! 
r tube 


| in appended a weight to the lower part of a moiſtened bladder, 

* f and fitting to its upper part a glaſs tube about an inch in dia- 
pos dug meter, and ſtopping his noſtrils, he gently inſpir'd air into 
caſe the bladder, for the ſpace of three ſeconds of time, the weight 


mati i the mean time reſting on a table; aſterwards he immers'd 


the bladder with its included air and appended weight, into 
water, contained in a cylindrical veſſel, carefully marking the 
height to which the water roſe; then expreſſing the air out of 
the bladder, he immers'd it a ſecond time with its weight into | 
the water; upon which, the bulk of water, which, poured into 
the veſſel, made up the height above marked, was eaſily found; 
daving repeated the experiment 10 times, and adding together 
the ſeveral quantities found each time, their tenth part, or 
es X X Z the 


equi 
mor? 


h 1s 


1a the 
of the 
r that 
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cubic inches in one ſecond of time; and by this ſort of expiry 
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the mean bulk of water poured into the veſſel, was found 
equal to 35 cubic inches; which is the bulk of air contained in 
the bladder, and adding about a twelfth part more, or three 
cubic inches, by reaſon of the condenſation ofthe air by the cold. 
neſs of the water, it being in the winter time, there ariſe 38 cubic 
inches; moreover, there muſt ſomewhat be added, both on ac, 
count of the preſſure of the water upon the bladder, and alſo on 
account of the vapour, emitted with the breath, and turned int 
moiſture, which muſt neceflarily happen both from the cold. 
neſs of the water and from the contract of the moiſtened blad. 
der; therefore, he eſtimated the quantity of air emitted in 
gentle expiration in three ſeconds of time, in round number, 
40 cubic inches: In the ſtrongeſt expiration he emitted 12 


CN” Xa. > 


tion, which, with a violent ſtraining, he had continued almgf 
till he was choaked, he emitted 220 cubic inches; whence it 
appears, (to mention this by the bye) that there remains much 
more air inthe breaſt, than 1s emitted by one mean expiration; 
If therefore } be put = two feet; 4; = 40 cubic inche;;Þf 
Q = 125 cubic inches; 1 = 3; T = I; the ſpecific gravity 
of air to that of water, as 1 to 1000; a cubic foot of Water 
= 1600 ounces averdupois; the mean motion of the air, ex 
pir'd from the lungs, will be equal to the motion of four ſer. 
ples, nine grains weight, which runs over one inch in à feconl 
of time; or equal to the motion of 1 and I gr. weight; which, 
in the ſame time may run over the length of five feet, ſeven 
inches; which is the velocity of the air emitted thro the 
Iaryns, ſuppoſing the ſection of the larynx = $ of a ſquare 
inch: The greateſt motion of the air emitted from the breaſt 
is equal to £ motion of about 1 and Z ounces weight, which runs 
over one inch in a ſecond of time; or equal to the motion of 
1 and g. weight, which runs over 52 feet in the ſame time; 
which is the velocity of the air, emitted thro? the Jarynx in the 
ſtrongeſt expiratioa. | K | | 
Cor. 1. Given the quantity of air and length of the wind. 
pipe, the motion of the air is in the inverſe ratio of the timed 
Expiration. | 1491 ; _— 
Cor. 2. Given the bulk of the air and the time, the motion 
will be in the direct ratio of the length. . 
Cor. z. Given the length and time, the motion will be as 
the quantity of the air. e | 
Cor. 4. Given the motion and quantity of air, the length vil 
be in the direct ratio of the time. 3 ; 
| . If 
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found cu 5. Given the motion and length, the bulk of the air will 

ned in directly as the time. To PLS | - 

three Coy. 6. Given the motion and the time, the bulk of the air 
; | be reciprocally as the length of the wind- pipe. 

17. 7. The motion of the air is in a ratio compounded of the 

adruplicate ratio of any homologous diameter of the animal, 

1 the inverſe ratio of the time of expiration; or in a ratio 
ounded of the ratio of the weight of the whole animal, 

ſubtriplicate ratio of the ſame weight, and the reciprocal 
io of the time; for, the weight of the animal, the cube of 
| homologous diameter and the bulk of the expelled, air are all 
the -_ * and animal bod ies are ſuppoſed to be machines 
e ſormed. 

holium. Lou are to conceive the length here aſſumed, either 
the length of the wind- pipe, ſuppoſing all the branches of the 
ga equal in length; or the mean length between the diffe- 
lengths, if the branches are unequal. 


b. 2. To determine the impetus or impreſſion made upon 
ches interna! ſurface of the Iungs by expiration. i. 
ravity]Wince re-action is equal and contraryto action; it muſt neceſſa- 
water happen, that with what motion the air to be expired is urged 
ir, exif the internal ſuperficies of the lungs, with juſt ſo much is the 
- ſcru-{ihcrficies of the lungs mutually repelled by the air; whence, by 
ſecond] preceeding Prob. the ſaid impetus in a mean expiration is 
which, 5 2 


ff 04 in th cri 
: and 1n the ſtrongeſt expiration = > GL 


ſeven 


o' thence, by ſuppoſing the ſame things as before, the mean im- 
quad of the air upon the Jungs is equal to the motion of about 
breal W::cm and 4 weight, which in a ſecond of time may run over 
. 5 inch; or equal to the motion of a weight of 19 pounds, that 
on : 
time; over 3 part of an inch; which is the velocity of the 


1642 


in we on the —— ſuperficies of the lungs, ſuppoſing with 
* . James Keill, that the internal ſuperficies oſ the lungs is 
al to about 21900 ſquare inches: But the greateſt impetus of 


_ Wh upon the lungs is equal to the motion of a weight of about 


punce and 3, that runs over 1 inch in a ſecond of time; or 


—__ to the motion of a weight of 19 pounds, that runs over 
be as 1 of an inch in the ſame time; which is the velocity of 


u wil air on the ſupe rfic ies of the lungs in a ſtrong expiration. 


c 2 5 n 
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Cor. 1. From this propoſition ariſe the corollaries ſubjoineg 
the preceeding Prob. 1 5 


Cor. 2. A mean impetus incumbent on a part of the ſuperfici 


of the lungs, equal to a ſection of the laryns, is the motion Wi 


a weight of 2 part of a grain, that runs over the ſpace p 
, 


inch in a ſecond of time; or the motion of a weight of 1 or 


and , that runs over TA yea: of an inch in the ſame tin 


but the greateſt impetus on an equal ſuperficies is the motion 


- 4 1 N 5 - * $i 5 
a weight of TIT part of a grain, that runs over 1 inch; or 


motion of a weight of 1 gr. and J, that runs over 7 part of; 


inch each ſecond of tige. | 0 
Cor. 3. The impetus of the air, impreſſed upon the Jungs i 
mean expiration, 1s equal to the motion of a column of wat 
which runs over the ſpace of 1 inch in a ſecond of time, who 
baſis is the internal ſuperficies of the lungs, and height, t 


part of an inch; and the height of the column is 
68458 1 E N 
part of an inch in the ſtrongeſt expiration. ; 

Cor. 4. The impetus incumbent on a ſuperficies equal to tl 
greateft circle of a globule of blood, in a gentle expiration 


5 part of the weight of that globule; but in a ſtrong expirati 


— parts of the ſame weight, which runs over the ſpace of 


inch in a ſecond of time. | 45 | 

Here the Dr. ſhews his manner of meaſuring the diameten 
the globules of blood, ſince it may be of uſe to determine tl 
magnitudes of other minute objects; he wonnd a fine and pret 
long hair ſeveral times round a {mall need le, in ſuch a mani 
that all the circumvolutions touched each other exactly, as v 
diſcovered by the microſcope ; then taking with a pair of co 

afles the diſtance between the extreme eircumvolutions on cad 

and, he applied it to a diagonal ſcale, and he divided the ii 
thus found b the ſcale by the number of convolutions; when 
he found the breadth of one convolution, or the diameter of ii 
hair; afterwards cutting the hair into very ſmall ſhreds or pieces 


ſtrewed them on the plane of his microſcope, on which he * 
| 4 lit 
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little blood in ſuch a manner, as that the globules could be dil. 
n&ly ſeen ; upon viewing theſe ſhreds with his microſcope, he 
"nd them in ſome places diſpoſed ſo conveniently, that he could 
ckon, how many globules anſwered to the diameter of a ſhred ; 
ut the ſhreds were of unequal diameters, becauſe the hair was 
wore ſlender towards the extremity, than nearer the root; ſo 
hat ſometimes 7, or 8, at other times 12 or 13 globules anſwer- 
| to a tranſverſe ſection of the hair; and having repeated both 
* periments ſeveral times, he at length eſtimated the mean dia- 
ms 4 | | 
ter of the hair to be bed part of an inch, and the diameter of 
3 | 
gobule of blood — part of the diameter of the hair, or 


249 
art of an inch. : 1 * 
Cir. 5. The impetus, which the internal ſuperficies of the 
ngs ſuſtains by the expiration of the air, is leſs than the motion 
the gentleſt dew that falls. 


ot ion | 


5 Or th 


art of} 


FR 


** Sholium. In the ſolution of the two preceeding problems, 
„ whole Dr. has not conſidered the obſtacle to the egreſs of the air 
ut of the lungs from the friction of the ſides of the trachæa 


bt, fl 


IS 
1x 


1 f0 tt 
ation, 
pirati 


nd its branches; fince that is very inconfiderable ; nor does it 
em, that it can be accurately enough eſtimated by any expe- 
ment; nor has he been very ſollicitous about making nice 
uneral calculations, having only propoſed to exhibit a me- 
od of eſtimating (with greater certainty than ſeems to have 
en hitherto done) the forces with which the air in exſpira- 
on acts upon the blood-veſlels that creep along the internal 
perficies of the lungs; whence it may be known, whether 
eſe forces be equal for producing theſe effects, which are 
(cribed to them by ſame of the moſt learned medical au- 
or, 19 55 ä ch 

Prob. 3. To determine the imgetus of the blood in the cava 


e of 


neters ( 
nine Mar the right auricle of the heart; or the motions of the 
| pre od thro? all the veins and arterits, but the pulmonary. 


mate Let 7 be = the quantity of blodd thrown into the aorta in 
ne ſyſtole of the heart; } = the mean length of the whole 


tero-venous duct, having a regard to the longer and ſhorter | 


„28 U 
of con 


ys ranches;'Z = the time between two pulſations ; hence by 
e pan a 5 ; 
when #9. 3. Caſe 4. the impetus ſought is = E „that is, the im- 
rod rug of the blood in the cava is * * to the motion of the 
m of blood, thrawn out at one ſyſtole into the aorta, whoſe 
ha” | velocity 
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velocity is ſuch, as with it the whole length of the vein 
arteries may be run over, in the time between two pulſatiy 
W in the human body we ſappoſe q — two ounces ayer 


7 25 
pois; 1 = 6 feet; . 3. the imperus of the blood in 


vena cava will be equal to the motion of 2 weight of | 
pounds, that runs over the length of an inch in each ſecond 
time; or to the motion of a weight of 2 pounds that n 
over 7 a foot in the ſame time; which is nearly the velociy 
the blood in the cava; for, from Dr. Keill, we ſuppoſe the | 
tion of the cava to be of a ſquare inch. . 

Cor. From this problem ariſe (mutatis mutandis) all the q 
rollaries of the firſt problem. . 

Prob. 4. To determine the abſolute motion of the bloc 
the cava; or the motion of the blood thro' all the veins ang; 
teries, but the pulmonary, the refiſtance of the veſſels b 
removed. ER 

Let the natural velocity of the blood, be to that velocity u 
which the blood would flow, after removing all reſiſtance, as1 
x; and fince by Cor. of the preceeding Prob. and Cor. 1, 
Prob. 1. the motion of the blood is in the ratio of the velod 


thence the motion ſought will be = —— Q. E. I. 


If the proportion found by experiment by the above-mentian 
Dr. Keill, be admitted, as near the truth, x will be S 2. 5. 
Whence, ſuppoſing the ſame things as in the preceeding Ph 
the abſolute motion of the blood in the cava 1s equal to then 
tion of a weight of zo pounds that runs over the length of 
inch in a ſecond of time; or to the motion of a weight of t 
pounds, that runs over a foot and à in the ſame time; with whit 
velocity nearly, the blood being free of all reſiſtance, will be 
ried thro' the cava. | | 
Prob. 5. To find the motion of the blood in the pulmoni 
vein near the left auricle of the heart; or the motion of ti 
whole maſs of blood flowing thro' the lungs. 5 
Beſides the ſymbols made uſe of in Prob. 3. let à be =tl 


mean length of the arteria venoſa; whence, by Theor. 3. Cuſt 
JA 


the motion ſought is found = BOY that is, the motion of ti 


blood, flowing thro' the lungs, is equal to the motion of a maß 


blood, thrown into the pulmonary artery in one ſyſtole, 5 
| | 


— — a. %. a 
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ſuch a velocity, as to run over the length of the pulmonary veins 
and arteries in the time between two pulſations Q. E. I. 
If in the human body a be ſuppoſed = x foot and ; the mo- 
tion of the blood 1n the lungs will be equal to the motion of a 
weight of three pounds, that runs over the ſpace of an inch in a 
ſecond of time. : 15 n 
Prob. 6. To deterinine the abſolute momentum of the blood in 
the pulmonary vein. 
By the ſame argument, as that made uſe of in Prob. 4. the 


mation ſought is found = 2.5 * 2 Q. E. I. 


And by ſuppoſing the ſame things as above, the abſolute mo- 
tion of the blood that flows thro? the lungs is equal to the motion 
> a weight of ſeven pounds and I that in each ſecond of time 
runs over the ſpace of an inch. 3 1 

FCholium. By Dr. Keill's experiment, the rat io is determined 
which the natural velocity of the blood thro' the g and its 
branches has to that reſiſtance, with which the bloed would flow 
thro' the ſamie, if the reſiſtance of the arteries and preceed ing 
blood were removed; and Dr. urin has transferred that ratio to 
the blood flowing thro' the pulmonary artery; becauſe, by either 
taking off or diminiſhing according to any ratio the reſiſtance, 
the blood meets with in flowing thro! both arteries, the blood 
muſt neceflarily be equally accelerated in both; for, un'e's that 
happened, both ventricles of the heart either will not be con- 
trated in the ſame time, or will not diſcharge the ſame quantity 
of blood; either of which cannot poſſibly happen, without very 
much diſturbing and endangering the whole machine. 

Cor. To the three preceeding problems. : 

Hence follow the corollaries, mutatis mutandis, ſubjoined to 
the fifth P06. TE, 

Scholium. To the four proceeding problems. 
| It is to be obſerved; that tho? the velocity of the blood, flow- 
ing both thro! the lungs, and alſo thro' the reſt of the body, be 
not really equable, yet here it is ſuppoſed ſuch, in order to find 
is mean motion. General Solium. Should the numbers, which 
here and there are added to the ſymbols, appear leſs accurate to 
any one, he may eaſily, by finding by experiments numbers that 
approach nearer the truth, correct the above-mentioned examples 
ot motion, either by the help of the propoſitions themſelves or 
their corollaries. 
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An Account of the ſinking of three Oaks into the 8 
| by Mr. Le Neve. Phil. Tranſ. No 555. p. 766. 
N. Tueſday July 23. 171), near the ſeat of Sir Charly 
Potts, Bart. (lying about mid-way between the market 
towns of Holt and Aylſham, and about ſeven miles from the coaſt 
near Cromer) in the pariſh of Manington in the county of Mor. 


folk, firſt one ſingle oak, with the roots and ground about it, wa 


{een in the day time to fink into the earth, and not long after, 2 
abcut 40 yards diſtance, two other oaks that were contiguous 
ſunk after the ſame manner into a much Jarger pit, being about 
3 foot in diameter, whereas the former was not quite 18 foot; 
theſe, as they ſunk, fell acroſs, ſo that obſtructing each other, 
only the roots of one of them reached the bottom, whereas the 
firſt three ſtood upright. m4 
When the firſt tree funk, it was obſerved, that the water boi. 
ed up in the hole; but upon the ſinking of the two trees, the 
water drained off into the larger pit from the former, which con- 
tinued dry; its depth to the firm bottom was nine foot three 
inches; and the tree that ſtood upright therein was three fort 
eight inches about, and its trunk about 18 foot long, half of 
which was within the pit: In the bottom of the larger pit, there 
was a pool of water about eight foot in diameter, whole ſurface 
was 11 foot three inches below the ground, and the trees in thi 
pit were much of the ſame length with the other, but ſomewhat 
{maller ; the one being three foot five inches about, and the other 
but two foot nine inches. 785 
The foi}, on which theſe trees grew, was gravelly; but the 


bottom a quick {and over a clay, upon which were ſprings, tha | 
ted large ponds adjoining to Sir Charles's houſe, at about of 1 
mile from theſe pits. 


The nature of the ſoil ſeems to afford a reaſonable conjecture 


at the cauſe of this odd accident; for, the ſprings running over 
the clay at the bottom of a bed of very fine {and, ſuch as quick: 
ſands uſually are, may reaſonably be ſuppoſed in a number of 
years to have waſhed away the ſand, and te have thereby exc 
vated a kind of ſubterraneous Jake, over which theſe trees grew; 
and the force of the winds on their leaves and branches, agitat- 
ing their roots, may well be ſuppoſed to have looſened the fand 


under them, and occafioned it to fall in more frequently than 


elſewhere ; whereby in proceſs of time the thin bed of gravel be- 


ing only left, it might become unable to ſupport its own weight, 


and that of the trees 1t bore ; That this 1s not a mere conjecture, 


ound; 
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may appear from the boiling up of the water at firſt in the leſſer 
hole, and its ſtand ing in the larger and lower; and if it ſhall be 
und, that it was a very windy day on which this accident hap- 
ned, it will add much to the probability of this ſolution. 
An accident not unlike this happened in Hieetſtreet, London, 
by the defect of the arched roof of a very deep common ſewer, 


the earth, falling gradually into the ſewer, was carried away b 
it, ſo as not to obſtruct the water; and the continual tremor of 


the ground, occaſioned by the conſtant paſling of carts and 


coaches, gradually ſhook down the earth, ſo as to leave a very 
large cavern, the top of which at length became fo very thin, 
that one day a weighty cart having juſt paſt it, a large ſpace of 
the pavement ſunk in in the middle of the-ſtreet, not without 
hazard to a coach then driving by. | 


A Reftification of the motions of the five Satellites of Saturn, 
with ſome accurate Obſervations on them; by Mr. Pound. 
Phil. Tranſ. N* 355. p. 768. | 


HALEY 30 years that great aſtronomer M. Caſſini commu- 
nicated to the world his diſcovery of two new fatellites of 
Siturn, which made their number 5; as to which vide Phil. 
Tranſ. Ne 187: Much about the ſame time M. Huygens made 
the Royal Society a preſent of the glaſſes of a teleſcope 125 foot 
long, with the apparatus for uſing them without a tube, by help 
of which we might have ſatisfied ourſelves of the reality of theſe 
diſcoveries ; but thoſe in England that firſt tried to make uſe 
of this glaſs, finding, for want of practice, ſome difficulties in 
the management thereof, were the occaſion of its being laid aſide 
for ſome time: Afterwards it was deſigned for making perpendi- 
cular obſervations of the fixed ſtars paſſing by our zenith, in or- 
der to try, if the parallax of the earth's annual orbit might not 
be made ſenſible in ſo large a radius, according te what Dr. Hook 


had propoſed _ before ; but in this we alſo miſcarried, for 


want of a place of ſufficient height and firmneſs, whereon to fix 
the object glaſs, ſo that it lay by neglected for ſeveral years. 

In the mean time we could not but remark a great reſerve in 
the French aſtronomers, in relation to theſe ſatellites, of which 
tney have given us in their Memoirs no obſervations till very 
lately, nor have they ſeemed will ing to ſhew them in the ir glaſſes 
to ſuch as requeſted it; ſo that it might poſſibly occaſion in ſome 
perlons a ſuſpicion of the reality of this diſcovery; and Mr. Der- 
bam, having borrowed the SHciety's long glaſs, could not thereby 
ure himſelf, that the ſmall ſtars he ſometimes found about Sa- 
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nary in 4 27 of Virgo, the fifth and outermoſt ſatellite was in 


fourth ſatellite, then in apogæo, did immerge behind the body o 


the future be computed with ſufficient exactneſs. 
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rurn, were really his ſatellites, their ſituation not agreeing with 
their places, as taken from the tables of their motions, in Phil 
2 No 178. beſides that, he wanted a ſufficient height to raif 
the object glaſs (fo as to view Saturn with advantage) above the 
vapours of the horizon: But in the Memorrs for 1914. M. Cafiin 
the younger, has given us ſome obſervations, which clear up the 
point, and by ſhewing the errors of thoſe firſt tables, has aſſured 
us, that we have ſeen the whole Satellitium of Saturn; the ſub. 
ſtance of theſe obſervations is as follows. 12 | 


May 6. 1714. N. S. about midnight, Sarurn being then ftatio 


its ſuperior conjunction with the planet; and at the ſame tine, 
the earth was nearly in the plane of this ſatellite's orbit, ſo that 
it appeared to paſs very near Saturn's centre: From hence and 
from ſome other preceeding obſervations, M. Cafſins concludes 
that the nodes of this ſatellite's orbit are in 47 of Virgo and Pj. 
ces; and that its inclination to the ecliptic is not much more than 
halt that of the other ſatellites: Hence it ſhould follow, that 
the ellipſes it deſcribes by its apparent motion about Satury, 
when in Cemiui and Sagittarius, are much flatter and nearer his 
body, chan thoſe of the other four, which he allows to move in 
the plane of the „ing, and to have their nodes in 219 of: Vim 
and Piſtes, with an inclination to the ecliptic of 3 1 degrees: To 
confirm this diſcovery, he produces another obſervation of his 
Father's, Viz. that on May 31. 1685. N. S. about noon, the 
ſame ſatellite was obſerved in ſuperior conjunction with Saturn, 
with leſs than one diameter of the ring N. Lat. Saturn be ing then 
in 11548“ of Virgo; ſo that the ſatellite wanted but y? 217 of com. 
pleating 134 revolutions, 1n the interval of time between them: 
From theſe Data it was ealy to ſettle the theory of this ſatellite, 
As to the fourth or the Huygenian ſatellite, we find in the M. 
moirs for 1715 a very curious obſervation of it and the firſt of it 
kind, viz. that March 25. 1715. N. S. about 11h p. . this 


Saturn : With this emendation the place of this ſatellite may for 


In Phil. Tran/. Nꝰ 187, the daily motion of the third ſatellite 
inſtead of 25 18* 4* 50%, ſhould be 2* 19% q1' 50%; as may be 
perceived by its period being determined in the aforeſaid Memoir 
of 1714 to be 49 12* 25 r2/, that is, that it performs 4co re. 
volut ions in 180) days: This ſatellite was obſerved by M. Caſſini 
April 4. N. S. 10” p. m. to have juſt paſſed its inferior conjunc- 
tion with Saturn, and a perpendicular from it fell on the extre- 

e mity 
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ity ofthe weſtern anſa; ſo that at about 53 p. m. it was ap- 
led to the center of the planet then in 5 23” of Virgo; and 


raiſe nſequently, in 5* 23” of Piſces: But in the beginning of 1685 
e the Bill, 5 he epochs hereof 2 39 of Virgo; ſo cle Fromm the 
n on of the laſt day of December, 1685, to April 4, 6 18' 
p the % that is in 10320 days 6" 18” there have been made 
Tured sr f revolutions of this ſatellite to the equinoctial; from 
e ſub. Which data, the tables of its motion are readily deduceable. 
rue radix of the penintime or ſecond ſatellite, according to 
tatio. e aforeſaid account, in the beginning of 1686, was 9? 26 


vas in Virgo: But by the obſervations of M. Caſſini made the 
time, bts both before and after this ſatellite was in its ſuperior 
that WcjunCtion on April 4*. 21' and , 1714, N. 8. that is, in 
e ad z of Virgo, where Saturn was at that time; fo that April 
ludes 2: 12 an entire number of revolutions were performed 
ee the Epocha of 1686, that is, in 10320 days, 22 12 
: than ich number can be no other than 3771, according to its 
tha rod given in this Memorr, vis. 24 1) 41 220. 

turn, Laſtly, the innermoſt or firſt ſatellite at the ſame time, viz. 
er bl i 4. 212 30”, 1714 N. 8. was in its inferior conjunction 
ve in Micly; and conſequently in 5* 21 of Piſces: But the Epoc ha 
Vigo Nereof for 1686 is 24 50 of Aries, which place the ſatellite 
: To passed 40? 31“ at the time of the obſervation; it moves 
f his er this arch in 5* 6“; wherefore, from the time of the 
„ the Noba to April 4. 16" 24, 1714, or in 10320 days, 16" 24 
turn, I atcllite has perform'd 546) revolutions, its period in this 
then Renoir being determined to be 10 215, 18 277%. 

com Haring by help of theſe later obſervations corrected the 
hem: rons of the ſatellites, which, it was not poſſible for their 
elite. t obſerver to ſettle truly, in the ſhort interval before 168); 
Me. ( having fix'd their epocha's for the year 1718, there was 
of is Wercater certainty of knowing where to expect them, and 
;, this ngurſhing them from each other, and from the ſmall fix'd 
dy of M appearing with them; and Mr. Pound having by means 
y for Ide ſtee ple of J/anſted, provided a Gnomon high enough for 
80 purpoſe, and fitted a very commodious apparatus for uſing 
ellte Niety's aforeſaid long teleſcope, ſoon diſcover'd thereby 
ay be bete five ſatellites, and communicated the following very 
emot nous obſervations. | Toe 

0 re. pril 2c. 1718, at 10h 407, the third and fourth ſatellites 


afſini 


Murn were in Apogeo, a little paſs'd their conjunction 


june - S ν; a perpendicular from the fourth ſatellite to the 


tre. rerſe axis of the ring, or line of the a»/z, fell a little 
mity 8 | 


without 
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without the eaſtern an/2; and a line thro the fourth and this 
ſatellites rouch'd Saturn's eaſtern limb, as Fig, 8, Plate X. 

Ihe firſt ſatellite was northwards of the line of the anſ, 
(and therefore, alſo in the apogæan ſemi-circle) diſtant from th 
ſaid line about as far as the extremity of the conjugate axis d 
the ring was from the center of Saturn, vis. 5 of his ſemi.d; 
meter nearly; and it was about a ſemi-diameter of the rin 
from the weſtern auſa. | 

The ſecond ſatellite was a very little ſouthwards of the lie 
of the auſæ (and therefore, in the perigean ſemicircle) i 
wards of a ſemi-diameter of the ring (or about the ſemi-di; 
meter of the ring g the ſemi-diameter of Saturn) from th 
* anſa; and the third, firſt and ſecond were in 4 ſtreigt 

Ine. | | \ 
At 10 50'a perpendicular from the third ſatellite to th 
line of the anſæ fell almoſt on the middle of the bright par 
the eaſtern anſa, but ſomewhat nearer the center than t 
ſeid middle. | . 

April 22, 11" 5 the four innermoſt ſatellites were all eil 
wards of Saturn; the ſecond and fourth in the apogæum, an 
the firſt and third in the perigæum ſemi- circle; a line thro! ti 
| ſecond and fourth touch'd the ſouth-eaſt limb of Saturn; a ln 
paſſing thro' the third and the extremity of the conjugate 
of the ring, was parallel to the line of the anſæ. | 

At 11* 19 a perpendicular from the firſt ſatellite to the] 
of the anſæ fell on the eaſtern extremity of the ring, as Fig, 

Theſe diſtances and directions were taken by eſtimation ol 
and not by an actual menſuration. 

The fifth or outermoſt ſatellite being at this time near | 
greateſt elongation eaſtwards, among | ſmall telelcop 
ſtars Mr. Pound could not determine its poſition: but by dd 
ſerving its motion, ſome other nights before, he was fully fat 
fied, from the motions rectified as above, that there are ff 
ſatellites of Saturn, as M. Caſſini had long ago afferted. 
In the bright part of each an/a, there was a darkiſh eli 
nearer the outſide than the inſide of the ring, conſiſting of u 
- rings near each other, as it were. . 

There appeared on the body of Saturn on the north fi 
beſides the ring on the ſouth ſide, a zone not ſo far from 
center as the ring, and not much unlike the ſmalleſt of hi 
belts: Theſe appearances as in Fig. 10. were firſt tat 


notice of by M. Caſſini. vide Phil, Tranſ. N 128. 
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It is not to be expected, that theſe ſatellites, exceedinply 
minute in themſelves, and ſo faintly illuminated, ſhould appear 
when the air is but ordinarily ſerene, they requiring the me- 
dum to be not only very much defecated and limpid, but 
zithal in perfect darkneſs, for which reaſons it may well be 
nderftood, why the gentlemen of the obſervatory at Paris 
may ſometimes have made a difficulty of undertaking to ſhew 
them upon demand, | | 


alles of the motions of Saturn's five Satellites, corrected 
according to later Obſervations, and render d conformable 
10 the Heavens. Phil. Tranſ. N* 356. p. 776. Tranſlated 
from the Latin. | | 


\ BOU T the latter end of 1686 M. 70. Caſſini commu- 

nicated to the Royal Society his diſcoveries of the motions 
if $iturn's five ſatellites, together with the epocha's of each, 
rd their diurnal motion, as exhibited in Phil. Tranſ. No 187. 
ut fince for 30 years after that, the French aſtronomers, who 
xcre the only proper perſons, had given no obſervations at all 
them; and ſince beſides, by reaſon of the too ſhort interval 
time, the celebrated diſcoverer could but looſely determine 
"IM. periods of the fatellites, eſpecially the innermoſt, 
ke errors of the tables could not be corrected before theſe 
bſervations, mentioned at the latter end of the preceeding 
anſaction, were publiſn'd in the Memoirs of the Royal 
Academy of Sciences at Paris for the year 1714. 

Having by the help of theſe obſervations made ſome emen- 
ation of the morions, we at length here in England diſcover'd 
with Hyygens's teleſcope the whole Satellitium of Saturn, and 
Y the help of Mr. Pound's accurate obſervations the following 
ables were made conformable enough tro the heavens; to wit, 
' adding to the annual motion of the innermoſt ſatellite 
and to that of the innermoſt but one, 30 25 ſtill retainin 

Caſſini's epocha's to the year 1686, and likewiſe by — 
is the annual motion of the outermoſt ſatellite by 9“, and 
king away 169 from the Ha, which in the ſaid No 187 
iltead of 16® 197 of Piſces ſhould be 16' of Piſces ; we found 
te annual motion of the Huygenian ſatellite flower by 6“: We 
cre like wiſe oblig'd to make the tables of the third ſatellite ' 
cw (only retaining the epocha) becauſe its diurnal motion 
4 erroneous in the ſaid Tranſaction. 


A Table 
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covered by Caſſini, in 1671 | 


14 Tabl e of the mean motions of Saturn's middle ſatelite, 
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Mean mot 


0 4 


10 42 


23. 29 


21 24 
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12 47 
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14 53 
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The mean motions of the ſatellites being thus conſtituted, 
heir revolutions come out nearly true, as follows. 


&.. 
The firſt or innermoſt ſatellite 1 2t 18 26 4 
The ſecond or innermoſt but one 2 17 41 10+ 
The third or middle „ 4.2600 
The fourth or Huygenian ſatellite 15 41 28 
The fifth or outermoſt 79 46 o 


And ſuppoſing, according to that univerſal law of nature (at 
leaſt in this our folar ſyſtem) and which obtains both in the mo- 
tions of Jupiter's ſatellites and of the moon, as allo in the pri- 
mary planets round the ſun; vi, that the centripetal forces to- 
wards Saturn's centre, are reciprocally in the cup] icate ratio of 
the diſtances; and conſequently, that the cubes of the diſtances 
from his center are as the ſquares of the periodical times; from 
the given diſtance and period of the Hyygensgn ſatellite, the diſ- 
tances of the reſt are, as follows. . 

| Semid. of Semid. of 
| N the rin | Sat. body 

Diſtance of the firſt ſatellite 1 9289 4 3400 

The ſecond | 2 4708 „ 

The third 1 7 7643 

The fourrh 8 O00 18 0000 

The fifth 23 3146 32 4378 


All which diſtances agree pretty well with M. Ca//in7's obſer- 
vations; for, the four —. ſatellites deſcribe their orbits in 
the plane of Saturn's ring nearly; that is, in a plane, as to ſenſe 
parallel to the plane of our equator, whatever ſome affirm to the 
contrary ; but M. Caſſini the younger has lately diſcovered that 
the fifth ſatellite deſcribes its orbit in a fituation ſomewhat diffe- 
rent from the reſt, as may be ſeen in the Memoirs of the Royal 


Academy of Sciences for the year 1714. 


An Account of the Situation of the ancient City of Anderida 


and ot her Antiquities in Suſſex; by Dr. Tabor. Phil. 
Tranſ. N“ 356. p. 783. | EET 


W HERE Tacitus ſpeaks of Britarn and its affairs, his de- 


leriptions are fo lively, that one would think he himſelf 
had been there, with Agricola his father - in- law; and the expreſ- 
. | | | fion 


366 MEMOIRS J the 


fion he makes uſe of (where he mentions the 7ri Prince 7; 
in Vitd Agric. cap. 24.) ſeems to confirm ſuch a ſuppoſition, 
The gaining the ſouthern part of this iſland, was the greateſt 
if not the only acquifition, made to the Roman empire 2 the 
death of Tiberius to the ſixth year of Claudius, which we mx 
well ſuppoſe was not paſſed over in ſilence, by that excellent hi 
torian Tacitus: But his four books of annals, that contained the 
tranſactions of thoſe nine years, we have reaſon enough to he; 
lieve, are irtetrievably loſt : From the mention Suetonius make 
of Claudius's expedition hither, Suet. Claud. cap. 7. it is com 
monly inſinuated, that his conqueſt in Hritain coſt no blood: 
Our countryman Bede, we may ſee, was of that opinion, becauſe 
in his account of Claudius, Bed. Picclef. hift. Gent. Angl. lib, 1 
cap. 3. he copies Sueton's words: But Dio Caſſius, from whon 
we have the moſt particular account of that war, gives a quite 
different relation of the matter; he takes notice of at leaſt four 
. battles, fought with the 2rirons (before Claudins came over) by 
Aulus Plautius, who had Flavins Veſpaſian, Flavius Sabinus 
and Hoſidius Gæta, that commanded under him: In the firſt con- 
flict, Cataractacus was defeated; in the ſecond, Togodumnus 
and as may be inferred from Dio's words, was afterwards ſlain: 
From his manner of delivering the ſtory, all theſe battles ſeem to 
have been fought to the ſouth of the river Thames, and notth o 
the Sylva Anderida, excepting the laſt ; and that in the fiſti t 
campaign, the conqueſts of Plautius could not have extended nd 
beyond Kent and Surry; for, it is likely, Dio Caſſius Hiſt. Ron. WM" 
Hb. 69 Claud. and p. 568. that the two firſt actions happened WW" 
about the ſkirts of the Sylva Anderida, eaſtwards of the river if" 
Mecdway ; and the third which held two days, on the banks of i" 
that river; becauſe the P7770n5 retiring from the river, where 
they were routed two days ſucceſſively, aflembled their forces In 
again before their fourth overthrow, in that part of Kent that un 
borders on the Thames, not far from where it falls into the fea ; WM'*" 
and having croſſed the river, were followed by Plautius's Ger- 1 
mans, and put to flight on that fide, which was the fourth action ul 
mentioned by Dio: Claudius, being ſent for, comes the ſecond 
year with powerful ſuccours to Plautius's affiſtance, who with 
his forces waited his arrival near the Thames, probably where he 
quartered in the winter, which, perhaps, was in that large ſtrong 
camp, ſtill to be ſeen not far from Bromley in Kent, on the river 
Ravensbourn, Camden Britan. edit. 1695 Col. 215, c. The em WF” 
peror joining him, Dio. CAss. Hiſt. Rom. lib. 60. Pp. 679. imme: * 
diately croſſed the Thames; overthrew the Hritons, poſted , 
ts 
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te other fide to oppoſe him; advanced to Cynobelin's chief reſi- 
ence, Camalodunum, and took it; then after receiving the ho- 
nage of ſome ſtates, he returned to Rome. - 


1 


Gofidering therefore, that Claudius ſtaid but 16 days in this 


ach; and that he could only make his progreſs thro' Kent, 


dates to the Brirzſþ war in the time of Claudius, we have no 
ther account from Dio, than that three years after, Titus reſcu'd 


mperor commanded in Hritain for Claudius, he fought zo bat- 


night have been ſaid in the loſt books of the annals, Zacitus in 
ther pieces of his, as in Vitd Agricol. cap. 13. largely hints, 
kat in the reign of Claudius, Veſpaſian's behaviour and ſucceſs 


litary affairs: The ſame is alſo taken notice of by Dio Caſs. 


ige may imply, that the ſcene of his actions in Brizain was 
nthoſe countries bordering on the ſouth channel rather than in 
tenorth ; ſince therefore from the climate, the ſoil and the more 
ady conveniencies for foreign trade and correſpondence, this 
ut of the country might at ſuſtain as numerous, as ſtout 
ud as experienced a people as any other (becauſe Cæſar takes 
ptice, de bello Gall. lib. 3, that they not only lent aids to the 
neti in their revolt, but uſed to aſſiſt the Gauls in moſt of 
heir wars againſt the Romans ibid. lib. 4.) and ſince no hiſtorian 
ferwards mentions any Ciſturbance given the Romans from the 
uthern parts, we may conclude, Yeſpaſian entirely ſubdued 
dem; and that before he left the iſland, the methods he eſta- 


hat P ined for ſecuring; peace, were noways inferior to thoſe he had 
a; Neun in making war. Cie; | 4 
-The Romans well knew, that thoſe who were ſtrangers to 


"ty could not, without great difficulty, be kept in obedi- 


ion 
nd re; as ſoon, therefore, as the countries they had conquer'd 
ith ere reduced to ſome degree of quiet, they endeavour'd to make 


e people in love with their government, by introducing their 
ns and cuſtoms among them ; from that inconfiderable inſtance 


ver Nrrorded by Pliny lib. 15. cap 25, we may ſee, how ready the 
m- {W075 were to oblige the people under their power with any 
e- aoſity that might entertain their ſenſes, in order to endear 


- them 


and, iid. P. 680. we muſt conclude, that he made great diſ- 
ſexs, Hertfordſbire, Middleſex and Surry : As to what beſides 
is Father Veſpaſian, when in great danger; but where Suetonius 
cats of Veſpaſian's life in cap. 4. we are told, that, when that 


& ſubdued two of the moſt powerful nations, won 20 towns, 
nd reduced the Ie of Wight; of which actions, befides what 


1 this iſland, ſhewed to the world his conduct and courage in 


n Hi, Rom. lib. 65. p. 736. And his conqueſt of the I/ of 
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them to the authority they had over them: He tells us chenit 
were not known in Taly till the 590 year of Rome, whe 
Z. Lucullus firſt brought them thither from Pontus, and the 
in 120 years they were increas d ſo much, that not only fey 
other countries but Britain was alſo ſupplied with then 
which muſt have been about three years after Claudius himſy 
had been there ; the uſual landing from Roms being then i 
the county of Kent, that fruit was, undoubtedly, firſt plante, 
there; and theſvil agreeing well with ir, may be the reaſon 
that the beſt and greateſt quantity of it is ſtill to be by 


ns 


Agvicola, in the ſecond year of his lieutenanty in Primi 
when in winter quarters, puriu'd the ſame maxims whid 
Tacitus calls ſaluberrima conſilia; and as may be inferr d fro 
an expreſſion of Cæſar de bello Gall. lib. 1. at the Beginni 
(where ſpeaking of the Belge as rhe braveſt people, dees 
utter ſtraripers to the politeneſs of the Roman Peirce) condu 
cive to the ſame end, to wit, to gain the Hyitons by makin 
them acquainted with the Roman manners; he not only i 
ptivate perſuaded them, bur he publickly help'd and enco 
rag'd them to build temples, places for public aſſemblies an 
private houſes after the Roman mode; he took care to have th 
principal youth inſtructed in the liberal arts; he allurd then 
to affect the Roman dreſs; and laſt of all to engage them th 
more firmly, gave them a taſte of the Roman luxury and goc 
fellowſhip, by introducing the uſe of ſhady piazza's and bat 
Tacit. Agric. cap. 21. and their way of banqueting : But he 
Tacitus may be underſtood to ſpeak of what was done in ord 
to civilize the northern parts of Britain, where Apricol 
_ preſence was requir'd, the ſouthern parts being, we may ſuf 
poſe, ſoftened and quieted by the fame methods near 40 yeat 
before, when reduced by Ye _ 

From thence it may be inferr'd, that ſhould no other g 
of the antiquity of theſe works be found; yet would the bit 
_ denote the age of the pavement, and ſet it near as high asti 
moſt early time, that the Romans had any real authority | 
this iſland. 5 Ds 

As by the loſs of ſome of Tacitus's Annals, we may han 
been depriv'd ofthe moſt early hiſtory of this country, ſo like 
wiſe for want of ancient religious houſes, there has been litt 
or no account left of its Circumſtances in the times next aft 
the Roman authority expir'd in Bretain. Malmsbury, de Gel 


Poniific. Ang). Lib. 2. ſays, that in his time there were in „ 
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place only the Abbies of Zarrel and Lewes, and thoſe not long 
before creed ; the earlieſt mention made of it is by Bede, Hiſt. 
Ficlefe lib. 4- c. 13. who informs us, that Biſhop Wilfrid in 
658 being turn'd out of his dioceſe of Northumbria by king 
Eqfrid, ſettled at Say in 650, and ſtay'd five years, labour- 
ing 1n the converſion of the neighbouring parts; but without 
any other account of the county, than the miſerable ignorance 
of the inhabitants and the number of families therein: Belg 
ſpent moſt of his time in the monaſteries of Miremouth and 
Yarrow, and travell'd little; fo that conſidering the diſtance 
from thence to this county, and the different governments and 
intereſts that Jay between, he may well be excus'd for the few 
particulars he has left us of it. 

The next records are thoſe of ZEthelwerd, the Chronicon 
Mxonicurs and Henry arch-deacon of Huntingdon : But the 
more clearly to apprehend the ancient ſtate of this county, con- 
ſult the beſt map of it you can procure ; and at the weſt-end 
you will find Weſt- Harting and Stanſted, fix or ſeven miles diſ- 
rant from each other; Imagine a ſtreight line drawn from 
Harting to Bourne near Pevenſey, and another drawn from a 
point, which muſt be a little ſouth of Hauſted, to Brighthelm- 
fore; what lies north of theſe lines is the Weald or lowlands, 
formerly the Sylva Anderida: what is comprehended between 
theſe lines, and bounded by the ſea, from Hrighthelmſtone to 
Bourne, is the Downs, ſo famous for their pleaſant ſituation 
ad fruitfulneſs; the part ſouth of theſe lines is a flat cham- 
paign ground, terminating like a wedge at Zrighthelmſtone ; 
theſe two laſt parts were thoſe only that were inhabited in 
Fede's time; they contain no more than ; of the whole county; 
which muſt be the reaſon, why Bede Hiſt. Eccleſ. lib. 4, cap. 13 
id, that Suſſex conſiſted of no more than 7000 families or 
arms; whereas, in another place he computes Kent to contain 
15020. | 
ln the three accounts above-mentioned, viz. Ethelwald Hiſt. 
b. I cap. 5. Chronic. Sax. Ann. 477. Hen. Hunting. Hiſt. lib. 2 
it 1s agreed, that in 277, Ella, with his three ſons, Cymen, 
Hlencing and Cifſa, landed his forces at Cymenes-ora (which, 
from a charter of king Cedwallas to the church of Selſæy, the 
larned Camden proves to be about Wittering near Selſey) 
not far from which he routed the Pritons, and drove them into 
tne Neald Andredeſleige: Their farther progreſs is moſt diſ- 
tinctly and naturally deliver'd by the arch-deacon of Huntingd:n 
o tne following purpoſe ; the Saxons poſſeſs'd themſelves 

Yor. VI. 15. A 2 2 | of 


that fortified with a deep broad ditch and a very high bank; this 
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of the ſea-coaſt of Sudſerxe, ſpreading gradually over the 
country till the ninth year after their landing in Britain, at 
* which time penetrating ſtill more boldly into the country, the 
© kings and rulers of the Hritons met at Bercredesburge, and 
© fought with Elle and his ſons, and the victory was almoſt du. 
* bious; for, both armies having ſuffered very much, they 
« parted: And Elle ſent to his countrymen to requeſt their afli{ 
© tance,” | 
This county having been invaded in the moſt weſtern pan 


thereof by the Saxons; if what they did afterwards was to poſ 
to 


ſeſs themſelves of it, their progreſs muſt have been from we 


eaſt ; and fo much Henry of Huntingdon's words plainly imply; 
he ſays farther, they were eight years about it; which if we 
oak the circumſtances of the country, will not be ſurpriſing, 
that it ſhould take up ſo much time, unleſs their forces had been 
very conſiderable, which we have no warrant from any hiſtory u 
ſuppoſe; for, the Weald, then uncultivated, muſt have been very 
diblcul to paſs, even in the drieſt ſummers: The Downs, like 


a wall (with a terraſs-walk on the top) have a very ſteep deſcar 


into it, their whole length, excepting, that every 10 miles or 
thereabouts, they have deep channels thro? them to give paſſage 
to the rivers into the ſea ; therefore, what was then habitabl 
being thus cantoned out into ſo many parcels by rivers, _ 


could be more difficult to gain than theſe cantons, if there ha 


been any forces to defend the paſſes that ſhould have been at. 
tempted ; the rivers being deep and muddy, and the moraffes or 
each fide broad and boggy : Hence we may conceive, that it was 
no very difficult taſk for the Hritons to defend, nor an eaſy one 
for the Saxons to gain the country; and indeed, the ſeveral old 
camps, ſtill to be ſeen on the Downs, plainly ſhew, that ſcarce 
any part eſcaped being a ſcene of war: Mr. Camden mention 
but two, Ciſsbury and Chenkbury ; in the new edition of his 
works Dr. Harris has added three more; a Roman camp at the 
Brile near Chicheſter, St. Rook's-hill and Gons-hill near the 


- weſt limits of the country: Here Dr. Tabor gives an accouut o 


the reſt, in which he firſt takes notice of thole on the north · edge 
of the Downs and that overlook the Weald. 
' Firſt, Chenkbury, mentioned by Mr. Camden, is circular and 


about two furlongs round, two miles weſt of Seyning, and about 


three miles north of Ciſsbury; eight miles eaſt from Chenkiu! 
and over Poynings, there is a very large camp, of an oval figure 
no leſs than a mile about, acceſſible at one narrow neck only, an 


camp 
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1. amp is called Poor-mar's-wall, perhaps, from its having been a 
the ſecurity to the diſtreſſed Britons: About three miles eaſt from 
3 t hence, is Wolſenbury, on a hill, projected like a baſtion, be- 
the yond the reſt of the Downs ; it is nearly of a circular figure; 
and and à little more than a furlong in diameter: Near three miles 
da- <1 of Molſenbury on the higheſt part of the Downs in that 
WH quarter, is a camp, nearly ſquare, about 60 roods long, and 50 
fi broad, much like a Roman camp; the fide next the north is ſe- 
cured by the precipice of the hill, which is both very deep and 
part ſteep ; the other three fides have each their portæ after the Ra- 
5 manner till very viſible ; the ditch ſeems to have been no 
wi es than 11x foot broad; but the ground having been plough'd, 
Vi the bank is but low ; this is called Ditehling, as is the old town 
ve under it: Near ſeven miles farther eaſt, and a mile and a half 
ing, eaſt of Lewes, is the laſt camp on the north edge of the Downs ; 
den it goes by the name of Caburn, which, perhaps, is but a cor- 
Jug caption of the Britiſb word Cadir ; the pariſh below it ſtill re- 
JW tains its Pritiſa name Glynd; this is a round camp, ſcarce three 
e fuclongs in circuit; its ditch is very broad and deep, and the 
EY rampart within is very high; the places where the tents were 
„ pitched are ſtill viſible ; which, from the ſtrength of the out- 
works, plainly ſhews, that thoſe within held it a conſiderable 
time ; near a quarter of a mile weſt of it, there 1s a ſtrong work 
he nuch larger, but not ſo perfect; yet enough to ſhew, that it was 
made to fecure a power, that might lie there to be a check upon 
tioſe in the ſtrong camp, and prevent their making excurſions to- 
wards Lewes. 1 22 
The camps on the ſouthern limits of the Downs are St. Rooks 
nar Chicheſter ; High-down a ſmall ſquare four miles eaſt of 
Arundell, and in the pariſh of Goring; Ci/5bury four miles 
buth-weſt of Sreyning: Hollingbury is the only one in the mid- 
de of the Downs, two miles north of Hrigthelmſtone, and three 
miles fouth of Ditchling; it is ſquare; the Porte ſtill remain 
and it contains about five acres: A mile eaſt of Brigthelmſione, 
on the top of a hill, half a mile from the ſea, is a camp, with 
a triple ditch and bank; this alſo is a ſquare, only the corners 
ae round; the outermoſt trench meaſures about 5 of a mile: In 
the pariſh of Telſcomb, about five miles eaſt of the laſt, there 
are two camps, but both imperfect ; the cliff is a ſouth- fence to 
one, the other is a mile diſtant from it; their weſt ſides are both 
inſhed with very ſtrong works; they were deſigned for ſquares, 
and contain 12 or 15 acres: At Meeching or Newhaven, on the 
point of the hill, which overlooks the harbour's mouth from the 
A a a 2 | weſt, 


ſibt regionts ſparia capeſſentes; and that it could have no othe 
meaning than that they carried their conqueſt from weſt to eaſt 
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weſt, is a fortification, called the Caſtle; its banks are very high, M v 
and its figure nearly a half. oval, containing about fix acres, for. T 
merly it might be larger, becauſe the cliff, which forms the giz. 
meter, moulders away more or leſs every year, and falls into the 
ſea: Near a mile caſt of Seaford is another fortification, aJh 
called the Caſtle, bounded by the cliff on the ſouth; its figure is 
almoſt ſemicircular; the trench and rampart are large, incloſing 
12 acres: The laſt camp is three miles eaſt of Cihmere-haven 
near a narrow paſs coming up from the ſea, called Burling gap; 
it incloſes a hill called Bel/rour of a half oval figure; the wor 
are of the ſame figure, and meaſure about 5 of a mile; here albff 
the cliff forms the diameter. 

Tho' neither hiſtory nor tradition have handed down to us ay 
account, when either of theſe works were made or by whom used 
(excepting Ci/Sbury by Ci ſſa) yet from this view we may con 
ceive, that the calamity of war once raged in all theſe par 
that the ground was diſputed inch by inch; that in the attack, a 
well as defence of 1t, the pick-ax and ſpade were as much mads 
uſe of, as the ſword; and laſtly, that unleſs the aggreſſors ven 
very numerous, eight years was no long time taken up in diſpoſ: 
ſeſſing the inhabitants of ſuch a well fortified country. 

Some may imagine, that ſeveral of theſe camps were made by 
the Danes; but by what may be obſerved from the hiſtory d 
thoſe times, that people ſeemed not to be ſo formal an enemy, 
to prolong war by encampments ; their refuge was to their fleet 
that always attended them; ſo that, when likely to be vigoroull 
oppoſed, they betook themſelves to their ſhips, and ſuddenly in 
vaded another part, where was leſs oppoſition; and what they 
could not carry with them, they deſtroyed with fire and ſwotd. 

The archdeacon of Huntingdon, in the dedication of his an 
nals to Alexander Biſhop of Lincoln, aſſures him, that he com 
piled. his hiſtory from . preſerved in ancient libraries 
There 1s therefore no doubt, when {peaking of the Saxon, here 
he had good authority to fay, as above quoted, magrs magiſſu 


in longinquum, that is, lengthways; had they entirely mad 
themſelves maſters of the country, it would have been too late 
but before they had wholly gained it, the Britons af{embled 


againſt them; the Saxon chronicle ſays neah, i. e. prope. Et bc 
Werd juxta; or as H. Huntingdon has it apud Wercrevegburne ed 
where there was ſuch a bloody battle, that each fide retired, a t 
left the field; the $7075 were ſo greatly diminiihed; that PI Wl 


Wa 
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gas obliged to ſend for more forces; this action was in the ninth 

ear atter Ella's firſt landing in Britain, three years before Heu- 
riſt's death 4. O. 485; it ſo weakened Ella, that we hear no 
more of him, till he received his ſuccours from Germany, which 
did not come, according to H. Huntingdon, till the firſt year of 
the Emperor Anaftaſius, three years after Hengiſt's death, and 
{x ears after the bloody battle, viz. A. D. 491. 

Ella being thus reinforced, moved again, beſieged Anderida 
according to Huntingdon, urbem munitiſſimam) and at laſt 
forced the place; and becauſe the beſieged made ſo ſtout a reſiſ- 
tance, he bad the barbarity of putting all to the. ſword, and 
azing the city, which in Huntingdon's time remained deſolate. 

As to the field where the battle was fought ; the Saxons ex- 
tending their power eaſtwards, the check that was given them, in 
al probability, muſt have been where they puſhed on their vic- 
tories ; and it being near Yercredegburne, this Bourne near Pe- 
venſey may be the place, fince it ſounds like the latter part of 
that name (for, there being no weſt Bourne that it relates to, its 


ame may rather be Esbourne than Eaſt-bourne) and likewiſe 


that Anderida, the Britons laſt ſtake and ſupport, was not far 
from it: It is probable, therefore, that the battle was fought on 
the Downs, between the laſt mentioned camp at Burling-gap 
and Eaſt-bourne; for, there are no where on the Downs, marks 
of a greater battle than there ; becauſe from the top of that very 
high cliff (by the inhabitants called Z he three Charles, and 
by mariners Beachy-head) to Willington-Hhill, which is four miles, 
the ground is full of large tumuli or places of burial ; and in ſe- 
reral parts within that tract, where the poſition of the ground 
lems to offer, there are deep trenches and banks, which one 
would imagine were breaſt-wetlls made to defend the front of an 
amy; and the tumuli on each fide of them ſeem to ſhew, there 
was no ſmall ſtruggle, in forcing as well as in defending them. 

Mr. Somner, in his Roman porrs and forts in Kent, p. 106, 
does not approve of fixing the ſituation of Anderida at Newen- 
er, and is inclined to aſſign ſome place in Suſſex for it; but 
ſom a modeſt deference to the opinions of the learned Camden 
and Seiden, he drops the matter. 

but to come to what our more ancient hiſtorians ſay of it, 
tliry of Huntingdon ſpeaks of it to the following purpoſe ; * and 
' becauſe the Saxons ſuſtained ſo many loſſes there, they deſtroy- 
'ed the town 1o as never afterwards to be rebuilt; there is only 
to be leen a deſolate place, the ruins as it were of a very mag- 
' iicent city. Matthew of Weſtminſter ſpeaks to the ſame 


purpole ; 
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purpoſe; and there Ella reſided with his three ſons, and be 
gan to inhabit that country, which to this day 1s called Suthſy 
or the country of the Sourh:/axous. From the above: quote 
paſſages, it may be ſuppoſed, that the ground where that cj 
itood was not quite forgot, in either af theſe hiſtorians days 
Henry of Huntingdon being the older hiſtorian by 200 years (ha 
Newenden been the place) h1s words might have been true, in lay 
ing it was deſolate ; but it is very improbable, that Matthew o 
Weſtmiunſter ſhould have ſaid fo likewiſe; or at leaſt, not hay 
taken notice of the act of piety and charity of Sir Th. Albugy 
who, in his time, had newly. erected a monaſtery at Newendy 
(Camd. Brit Kent, Edit. 1695, col. 211) for the Carmen 
who came from Paleſtine : But to let that paſs,: what authorit 
Mr. Camden had for ſay ing ibid. that Hengiſt lent for Blla out 
Germany to help him to reduce Auderida, does not appear. 
From the above-mentioned accounts, and others that might b. 
produced, it is plain, that Hexgiſt was dead three years befor 
the ſiege of Auderida: ln Hengiſt's life time, we find, that ft 
eight years Ella had enough to do in S; and the blow hi 
had given him the ninth year at Mertredesburne, obliged him ti 
be quiet the other two years of Hengiſt's life, till his fuccayrs, ; 
above-mentioned, came to him from Germany ; beſides, we han 
not the leaſt hint from any of our hiſtorians, that Auderida wa 
an eye-ſore, either to Hengiſt or his fon Esk after him; or thi 
Ella aſſiſted the Kentiſh Saxons, or they Ella in reducing it 
therefore, this muſt be a ſuppoſition only of Mr. Camden's, f 
order to confirm the notion of Anderida's being at New 
enden: Taking no notice, then, of that ſuppoſition, we ma 
conclude, that Newwenden is on the Kentiſb fide of the Ling 
(for, ſo the river Rother is called in the Saxon annals Chrot 
Sax, A. D. 893, and by Marthew of Weſtminſter Fl. biſt. 44 
892; and the mouth of it is called portus Eimeneus and Limenl 
by Erhelewerd, lib. z. cap. 3. A. D. 893 and by Hen. Hunting 
don Hiſt. lib. 5. Alfr. Reg. An. 19.) and that Kent having beet 
ſubdued by Hengiſt and his Saxoxs, near 40 years before; th 
town at the mouth of the Zimen, and the reſt, if any up tix 
ſtream on the Kentiſh ſide, were alto part of their conqueſt, 
Furthermore, after it had coſt Blla ſo much time, and, 1 
doubt, pains too, in reducing the plain ground of Suſſex, it 
not likely he ſhould ſend for more forces out of Germany, k 
curry them 39 miles thro” the difficulties of a large wood (hic 
he muſt have done if Newenden were the place) to beſiege 


city, {o far from his own, and within the Kent dure hug 
| eſpecla 
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cpecially, if there be any regard to be had to the words of 
Matthew Weſtminſter above-cired ; who, after relating the ſad 
cre of the inhabitants and city of Anderida, immediately ſub-" 
bins, Ella and his ſons refided there (i. e. in that part of Suſſex 
« where Anderida was) and began to cultivate and improve the 
country.“ | | 
In the laſt place, from the uſe the Romans made of Anderida, 
tis not unlikely (as Mr. Somner, in his Roman ports and forts 
103. judicioufly hints) its place was at Newendey ; for, being 
ne of the ſtations, under the Præfectus littoris Saxonics, where 
forces were quartered, to have a watchful eye on the fea, when- 
er the Sa on Pyrates came to infeſt the coaſt, we may ſuppoſe 
t, like the reſt of the garriſons under that officer, conveniently 
ftvated for the ſame purpoſe; as were Branodunum, i. e. Bran- 
uſer, Not. Tmperis a Pancirol. cap. 13. Pp. 162. at the north 
point of NorzÞfolk 3 Gariannonum, North-Yarmouth, or very 
rar it; Orhona, Ithancheſter in Dengby hundred in Eſſex, 
ſome ages ago ſwallowed up by the ſea; Regulbium, Reculver in 
Kent ; Rutupis, Richborow; Dubris, Dover; Lemannis 
(which we muſt look for from Chron. Sax. A. D. $93, four miles 
alt of Appledore) probably, New Romney, all fituated near 
te ſea, and on ground that had a full proſpect of it; whereas? 
Nuenden lies low, at leaſt, eight miles within Appledore, on a 
uring of the river, where the land eaſtwards muſt have cut off 
ny proſpect of the ſea: Add to this, that the Romans having a 
Vmerus, cohort or batallion of the Zarnacenſes, in garriſon at 
ne Portus Lemannis, we may ſuppoſe, that they were more pru- 
(nt than to plant another garriſon to watch the motions of the 
ron rovers, 12 miles up the little river, quite out of ſight of 
ki, where they could be of no ſervice. | | 
To fatisfy ſuch as would have the ſeat of Auderida to have 
been at Haſtings, let them conſult Hen. Hunting. hiſt. lib. 6. 
Whoſe words are to the following purpoſe, * Harald king of the 
. returning the ſame day with great joy to Couirwit, 
' While he was at dinner, a meſſenger brought him word, that 
William Duke of Normandy had ooffelfed himſelf of the 
louth coaſts, and built a caſtle at Haſtings; whereby it appears, 
nat Hiſtings was not a deſolate place, in the days of the hiſto- 
ans who affirm Anderida was ſo: If at Pevenſey ; that place 
Ws ſo far from having been raz'd by Ella that even after the 
Norman conqueſt it remain'd a ſtrong caſtle, where Odo Biſhop 
it B2yon and his forces ſuſtained a fix weeks fiege; and for want 
f proviſions were obliged to ſurrender to K. William 11, = 
this 
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this time there is ſo much of Pevenſey ſtanding, that, perbapgi n 
it is the greateſt and moſt entire remains of Roman building p 
any where to be ſeen in Great Hritain. HT tp | 
From the arguments on the foregoing authorities Auderidal © 
muſt have been ſomewhere in Se, not in the weſt, but ea ſ 
part thereof, and not far from the eaſt-end of the Downs neu i 
the ſea : From the bath, pavement, coins and bricks, it is cer 
tain, that the Romans had once an abode, and not a ſhort one | 
at this place near Eaſi-bourne; from the great extent of foun 
dations about the place where theſe were diſcover'd, there uu 
a large town or city there ; from the common depth of tho 
foundations under the ſurface of the ground, the buildings theſe: 
ſuſtained were quite levell'd or raz d; and from the coals mM eg 
up amongſt the rubbiſh, it is plain that part thereof wth 
burnt: All which circumſtances agree pretty well with Un 
account given us of Anderida. : be 
The fituation likewiſe of a town in this place, gives ſufi f 
cient reaſon to ſuppoſe, it was a place of importance, whence i 
it had its name; no part hereabouts being any ways fo come 
nient for a ſecure ſettlement, or for ſuch uſe as the Romans 
might have occaſion to make of it: We are inform d by wh 
de bel. Gall. lib. 5. that the maritime parts of Britain ( ſpeak 4 
ing of what he himſelf ſaw, vis. the ſouth-caſt ) were inhabiteſ | 
by people from Belgium ; and that they call'd their ſettlement": 
by the name of the places from whence they came: It Wa x 
alſo the opinion of Tacitus in Vit. Agric. cap. 11. that thol - 
who inhabited next to Gaul, came from Gaul; and Bede 1 
Hiſt. Eccleſ. Gent. Angl. lib. 1. cap. 1. ſays, that it was th my 
tradition in his time, that the ſouthern part of the iſland waht": 
peopled from Bretagne: In Cæſar's Commentaries lib. 3 an A 
7. mention is made of the Andes, a city and people belongin j 
to it among the Celtæ, inhabiting on the ſea-coaſt : Timg 
varying the names of things, near 200 years after Cæſar, Pt * 
lemy calls the city Anderidum; and near 2 50 years after bim * 
when the Noritia Imperii, now extant, was in uſe, the Claſſ = 
Anderetianorum, Pancirol. Comm. in Notit. Imp. cap. 9 : 
Fr P. 179, 180, is regiſter'd, and the reſidence of their —_ &+ 
1 fix'd at Parts: From whence it is to be inferr'd, that tho 5 
9 capital of the Andes might have been Angers near the Tee 
vet their country had on the north the Britiſh channel, an - 
on the caſt the Seine for its boundary; the Britiſp coaſt abo an 
Eaſt-bourne is the neareſt of any to the mouth of the K. 


* 2 h | 
therefore, according to the uſage before Cæſars * 1 2 
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name of Anderida is readily accounted for: Moreover, this 
lace ſeems moſt naturally ſeated, for giving an appellation to 
the large wood, adjoining toit; for, as itſelf is on the ſhore, 
q likewiſe the Sylva $6 ih at this Fer; came very near the 
ſhore, and a large part of it might be ſeen from the ſea before 
it; it is true, on the ſea off of Romney, it might be diſcover'd, 
but then the diſtance was great; at all other parts of the coaſt, 
the fight of it from ſea is hinder'd by hills or high cliffs. 

Setting aſide the want of a navigable river, the ſpot of 
round, where this old town ſtood, yields to none in the 
county for importance and pleaſure; ſor here, like a wedge, 
ends the firm ſoil of the Downs ; nature. has ſhap'd it like an 
quilateral triangle, having each ſide half a mile long; towards 
the ſea on the ſouth-fide, it is fenced by a low cliff, of 12, 15, 
ind in ſome places 20 foot high (in which cliff there is ſtill to 
be ſeen 2 ſtrong foundation, that has acute angles, which 
ſhews it to have been a fort rather than a dwelling-houſe) on 
the north fide 18 a moraſs with a large rivulet of very good 
water; between the weſt fides and the Downs lies a ſmall 
nlley, by which advantage there was formerly a harbour, that 
could contain a {mall fleet; the banks on each fide of it plainly 
ſhew, that it was dug by art; but by weeds and gravel from 
the ſea, and by mould annually added, as is obſervable in 
ulleys, vide Phil. Tranſ. Ne 274. it is now ſo rais'd, that it 
snzver overflown but at high ſpring tides, when a ſtrong wind 
(rives the waves into at: This harbour muſt have been a good 
kcurity to part of the welt fide; but what other works there 
night have been to defend it from the end of the harbour to 
the moraſs, cannot be determined, becauſe the intermediate 
ground has been for ſeveral ages in tillage. It is eaſy to ima- 
zue, of what importance a town, fortified at this place, muſt 
have been in thoſe days, when the only paſs by land from the 
welt to the eaſt end of the county was through it; for, other 
there could be none, in ſeveral miles north, unleſs the lands in 
= _ which are till very ouzy and ſoft, had been well 
rain'd, | 
As the ſituation render'd this place ſtrong, it is very pleaſant 
vithal; for, the ground is high enough for a good proſpect of 
the neighbouring lowlands, and the country towards Bartel; 
belides, it has a commanding view over that bay, which is 
between Beachy-head and Haſtings : If the uſe the Romans 
made of it, was to guard the coaſt, there was this advantage 
belonging to it; to wit, that a centinel on the top of Beachy, 
For: Vi. 20; = not 
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not two miles from it, might, in a clear day, without turnin 
his body, ſee the % of Wight, the hills in France . 


Bologne and the Neſs in Kent; ſo that from the Neſs to $4; 
it muſt have been a ſmall fail that could eſcape his eye. 


Remarks on a Fragment of an old Roman Inſcriptio 
found in the North of England; by Dr. Jurin. P 
Tranſ. N“ 356. p. 813. 2 

DD R. Furin tranſcrib'd no leſs than 20 Roman inſcriptiay 

( ſeveral of which were quite new) he found in th 

remains of the ruins of the famous Pitts ꝓall built by u 


Romans to ſecure themſelves againſt the incurſions of the natiel 
of that part of Britain they did not care to conquer; amm e 
them the following inſcription tho broken, ,and in great Wl 
illegible, ſuffices to fix the name of one of the antient natioyil 4 
of Britain, that has hitherto been greatly miſcall'd; it is to he , 


ſeen on the ſaid wall, about two miles weſt from Lenereni: 
Abbey near the confines of our two northermoſt counties, ad?! 


runs thus = 
CIVITATE CAT i 
. 0 

ORVM. L. GIS | . 

CDIO' 1 6 

d 


Here it is obſervable, that the laſt A of the ſecond line haz 
mark that follows it, not unlike the laſt ſtroke of an N; and ii | 
inſtead of A! we put an N, we ſhall read it CIVITATE CV 
TVVILLAVNORVM, which we cannot doubt to have been the e 
true name of that people, whom Dio Caſſius lib. 60. ci 
Ke]s:Aaavo? 3 and Ptolemy in his Geography lib. 2. cap. 3. e 
more falſely KdJuevyAaavor, the firſt > having been miſtaken fo Wl c 
X: This nation as appears from Dio, were more powerful Bil « 
than their neighbours the Dobuni (whom he calls Boduni) and 
had, according to Ptolemy, Verolamium for their capital il | 
which, it is very prohable, was the Caſſivellauni Oppidum of ill 
Ceſar: So that it ſhould ſeem, Caſſivellaunus King of thel: Will | 
Catuvillauni, when Ce/ar invaded Britain, either gave his 
name to his people, or he took theirs ; but he was no doubt the 
molt powerful Prince at that time in Britain, ſince by common Bi | 
conſent of the reſt, he was made general of their united forces, Wil 


in defence of their country's cauſe againſt the Romans. / 
„ Obſer- 
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O ervations 08 a Comet ſeen ar Berlin; by M. Kirch. Phil. 
Tranſ. Ne 3 57. p. 820. Tranſlated from the Latin. 


Kirch, obſerving the motions of the heavenly bodies on 
the 18th of January 1718, N. S. at + an hour after 
o clock in the evening, happen d to ſpy a comet towards the 
north; it was next the right of Bayer s y and Bin the Ur/z 
minor, and appear d to the naked eye much brighter than g, 
tho! a remarkable ſtar of the ſecond magnitude; and tho much 
paler, yet of a larger diameter, and pretty bright, eſpecially 
about its center; when ſeen thro' the teleſcope, it appear'd like 
tir bright round nubecula; but no figns of a tail could be ob- 
as 5 nor could the Nucleus be diſtinguiſhed ; it proceeded 

with a very ſwift motion from 7 to 9 o'clock, having gone over 
Las 4 and 2, as is collected from the obſervations. 
o e On the 19th and 2oth of January the heavens were overcaſt; 
end but on the 21ſt the comet was gone a pretty way from its late 
Au place, and was found in Caſſiopeia, where it form'd a triangle 
| with the ſtars e and d, to wit, at 5* 45” it was in 19* 34 of 
Taurus, and 49* 54 N. Lat. afterwards at 9h 15' it was ſeen 
in 16* 38' of Taurus, and 49* 2' N. Lat. Moreover, it de- 
creas'd much, and remitted of its velocity, and beſides, ap- 
pearing paler than before, it did not ſeem to the naked eye to 
exceed a ſtar of the fourth magnitude, nor did it proceed in 
is orbit above a degree and a half in four hours and 5: Its 
diameter by the teleſcope was 7'. 7 

Jan. 23, at 4 o'clock in the morning, the comet form'd an 
Joſceles triangle with J and ę of Caſſiopeia: being diſtant from 
each 2* 41“ and 2: This morning it ſcarce diſpatch'd + a 
1 in two hours time; at ten o'clock at night it was ſeen in 
a ſtreight line with of Caſſiopeia and @ of Perſeus, and was 
diſtant from the former 30 387, and from the latter 3? 97: its 
diameter was 5“, and to the naked eye it appeared like a ſtar 
cul i of the fifth magnitude. 33 9 
and On the 24th of January at 6 o'clock in the morning it had 
ital rot yet applied to g of Per/eus, but form d an T/o/celes triangle 
uo with v and g of that conſtellation, and was diſtant from each 
hele not quite 3% and 2. . | 
his Thus far the Nouvelles Literatres p. 43, 44, where the 
the BY obſervations on the 18th of January are wanting, when the 
comet moy'd very ſwift and was very near the earth; whence 
cc, we might with greater certainty form a judgment both of its 
| true and apparent path; for, it is evident that on the 19th of 
ſer- B b b 2 Janu— 


Iptio 
Phi 


Ptiong 


N thy 


y the 


| | 
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uary it paſs'd very near the north pole of the equator: 
r e . of ſuch 4 have a mind axciatitely to * den 
obſervations, the places of the fix d ſtars mentioned here, ar 
annex'd, as taken from the Catal. Britan. Whence it vil 
likewiſe appear that ſome things in this deſcription of the yy, 
tion of the comet by M. Kirch are faulty, 88. 


The places of the fix d ſtars in the beginning of the year i 
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_ - ” in. TY 
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An Eclipſe of the Sun at Norimberg; by M. Wartzelbin 
and at Berlin; by M. Kirch. Phil. Tranſ. N“ 357. p. d 
Lranſlated from the Latin. | 306 


N the Nov. Literar. Berolin. we have two obſervations 0 
a ſmall eclipſe of the ſun on Feb. 19. 1918, O. S. the on 
made at Norimberg by M. Iurtrzelbau and the other a 
Berlin by M. Kirch. | | 
At Nor:mberg the ſun roſe ſomewhat eclips'd in his ſuperio 
Iimb, which at length became full three digits; the eclipk 
ended at 8* 8 48) about 60? from the vertex to the left. 
At Berlin the ſun began to be eclips'd, immediately u 
his rifing, vig. at 6* 49“ or 49' and : About the middle of the 
eclipſe, to wit, at 5® 35” the remaining clear parts in the {un 
were 24 4c#; conſequently, 2 dig. 50“ were eclipſed : The 
end was at 8h 28' 20, | | 


__ 
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0i/crvations on a Roman Inſcription ſound near Lancheſter 3 
by Mr. Gale, Phil. Tranſ. N* 35). p. 823. 


R. Hunter having in Phil. Tranſ. Ne 354, only given us 
D his conjectures as to the firſt fortifying the place where this 
inſcription was found, and the time of its repairs after it had 
been deſtroyed, but having ſa id nothing to explain the inſcription 
110M: Mr. Gale offers ſome thoughts upon it: He does not diſ- 
N pute the time of its foundation, as fixed by the Dr. but begins 
eh the place where it was diſcovered, namely, Lancheſter, or 
. HE arcofer in the Biſhoprick of Durham, which he is fully per- 
: ſuaded with the Dr. was the Zongovicus, where the Notitia In- 
ferii fol. 196. places the Numerus Longovicariorum. 

This place was ſeated upon a large military way, about 12 
miles diſtant from Hincheſter, and ſeven from Ebcheſter ; the 
ane the Vinovia, and the other the Vindomora of Antoninus, as 
the correſpondence of the numbers may evince; Bzincheſter being 
19 Roman miles from Ebcheſter, as that is 9 from Corbridge, 
5 the exact numbers the [rinerary gives us between Vinovia, Vin- 
$ [mrs and Corſtopitum; what is very ſurpriſing is, that the 7;- 
? mrary, which. muſt go upon the great road directly thro? this 
town of Longovicus between Vindomora and Vinovia, does not 
take the leaſt notice of it, but meaſures the way at the whole 
8, eagth and number of miles from the former to the latter of thoſe 

WE fations: If TLongovicus was founded, as the Dr. ſuppoſes, ſo 
early as the time of Julius Agricola, and if that Itinerary was 


| De e 


ak compoſed by any of the Emperors that bore the name of Anto- 
bs mus, this ſtation might have been deſtroyed or deſerted during 


the wars with the Byitons, and not being repaired till the reign 
„e Gordian III. was omitted by the author of the Finerary, as 
camp not then in being, or of no uſe to the Roman armies; 
cid this would be no weak argument for the antiquity of that 
work ; and perhaps ſome parts of it may have been deſcribed as 

early as the reigns of thoſe Emperors, or earlier, and ſuch names 
my of mote modern places as are found therein, might have been af- 
» terzards added, as occaſion required: As a farther confirmation 
The e ak conjecture, Mr. Gale obſerves, that this place, after it 
Was rep=ired by Gordian, ſubſiſted even till the ruin of the Ro- 
nan b.mpire in thy = as is evident by the mention of it in the 
Mlitia Imperii: 40 that had this journey, Ter. 1, a Limite 


lor. uſque, ich carries us from Vindomora to Vinovuia been 
conpoſed after r © 0rdian, it would be very hard to 
el. count for the nit: s remarkable ſtat ion and town, as 


1 


Wattling-ſtreet, as Dr. Hunter and the country people call it) 


there being for the moſt part two yards high above the level of 


whereby ſome of the letters are defaced ; however, it may be 


very well read, as follows: The letters PRE in the fourth line 
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it appears to have been, from this and ſeveral other inſcription 


found therein. bt ſes 

Mr. Gale takes this opportunity to rectify a miſtake in the 
Eſay towards the recovery of the Roman High- ways thro 
Britain, printed in p. 111, 114 of the 9. Vol. of Mr. Hearye' 
Tinerary of Leland, which having brought Erming:ſtreet (ot 


little beyond Carrarrick in Yorkſhire, divides it there into two 
hranches, tracing one of them to Tinmouth, and the other to 
Carliſſe; but omits the main ſtem of it, that runs almoſt direQy 
northwards to Piercebridge, fo to Denton, Houghton, Binly|. 
ter, Lancheſter, Ebcheſter, Corbridge, and thro' the heart d 
Northumberland into Scotland, about a mile and a half to the 
welt of Berwick: It is in ſeveral places very entire and fair, 
eſpecially, between Corbridge and Bincheſter, the ridge of i 


the ſoil, and no leſs than eight yards broad, and all pav'd wih 
ſtones, that are as even, as if new laid, as Mr. Warburton i. 
formed Mr. Cle. | 7 
Having thus fixed the ſeat of Zongovicus, where the inſcry. 
tion was found, let us conſider next what ſort of place it wa; 
and upon due enquiry it will appear to have been one of the mol 
ancient and moſt eminent ſtations the Romans were poſſeſſed of i 
theſe parts: As to its antiquity, Dr. Hunter has made it proba- 
ble, that we ought to look for it as high as Julius Agric 
commanding under Domitian in this iſland: As to its eminency, 
the inſcription which the Dr. gave account of in Phil. Traiſ. 
N“ 354, as well as ſeveral others found there, are an undeniadle 
evidence of its being a place of great importance : But nothing 
can put that more out of diſpute than the firſt, which was ſome 
years ago tranſmitted by the ſame hand, and which Mr. Gale in. 
lerts here together with that in N 354, and the rather becauſe 
little or nothing has ever been ſaid upon it, and that they wil 
give great light to each other. | 5 
The ſtone, on which the firſt is cut, has been broken 1n two 


Mr. Gale takes to be a miſtake of the workman, having ſeen fe 
veral copies where they are ſo tranſcribed ; that they ſhould be Cur 
* K 1s evident from the fiſth line of the inſcription, which runs 1 
thus; N | | | e 


Inpr 
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Imperator Ceſar Marcus Antonius Gordianus 
the Pius felix Auguſtus balneum cum 
| Baſilica a ſolo inſtruxit 


4 ; Per Cneium Lucilianum Legatum Auguſtalem 

nes Propretorem curante Marco Aurelio 

(not Quirins præ fecto Cobortis prime Longovicariorum 

) a or rather Legionis Gordianæ 
two | 

Aj The other inſcription can be read only in the following man- 
ly er; 

beſ- 


Imperator Caeſar Marcus Antonius 
Gordianus pius felix Auguſtus 
Principia Armamentaria 
Conlapſa reſtituit 
Per Mæcilium Fuſcum Legatum 
. Auguſtalem proprætorem curante Marco Aurelio 
Quirino prefeto Cobortis prime Legionis Gordiane. 


From theſe two inſcriptions compared together, it will be ap- 
ip: parent, that they were not only erected under the ſame Emperor, 

bt by the care of the very ſame perſon Aurelius Quirinus, 
tho' not in the ſame year: The Emperor can be no ove than 
Gordianus the youngeſt, or third of that name; the two former 
having been ſlain fo ſoon after they had aflumed the purple, that 
i is improbable, they ſhould have given any orders or commands 
for erecting new and repairing old buildings, in ſo remote a pro- 
mince as Britain wag ou Africk, where they were murdered 
ater a ſhort joint reign of ſcarce ſeven weeks. 

Dr. Hunter in Phil. Tranſ. No 266. tells us, that the firſt was 
dug up about 100 yards eaſt from a large ſquare, which had 
been fortified with a thick ſtrong wall, faced with hewn ſtone, 
on the infide and outſide of which, eſpecially towards the eaſt, 
ae nothing but ruinous heaps of ſtone, and he takes it, that the 
raiſon Jodged only within theſe walls; his conjeQture is very 
much confirmed by the account he gives us of the finding the laſt 
n(cription within that ſquare incloſure: So that there ſeems to 
have been at this Longovicus a large town, and one of thoſe 
camps called Caſtra ſtativa, where the legions lay in quarters 
luring the time of peace and quiet. 

The firſt inſcription tells us, that the Emperor Gordian built 
the Balneum and Baſilica a ſolo, from the ground; whereas, by 
tne fecound he appears to have been only the repairer of the 
Principia and Armamentaria ; wherefore, there might perha ps 


ſtativum out of diſpute, when it acquaints us with the rebailf 


ſecunda Anton. Tin. 12. Not. Imper. p. 161. and the Legio j 
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be no town here, till the Romans thought fit to repair their gd 
deſerted camp at this place; and then the Emperor might al 
build the bath and palace or the reſidence of the Proprætor, whe 
in theſe parts of Britain; the word Bafitica importing both a n 
lace, . an edifice for hearing of cauſes and tranſacting all pi 
lic affairs: As this eminent building was erected by the Eny 
ror's command, it is an undeniable argument of the ſplendoro 
this town, as the large heaps of rubbiſh and ruins, where tl 
inſcription was found, are of its largeneſs and extent. 


The ſecond inſcription equally puts the being of the Ca 


ing of the Armamentaria and Principia there, that is, the u 
ſenals and quarters either of the legtonary ſoldiers, that we 
called the Principes, or the place where the eagles and othy 
military enfigns were kept: It is probable, they did not bel 
to one particular legion, but to ſeveral, as they had occaſ 
to be employed here; tho' the Legio ſexta Vittrix Prod. Leys 
Niceph. Ebor. locat. ſeems to have the beſt title to them, | 
being conſtantly quartered in the north; whereas, the 14% 


ceſima Anton. Itin. 2. were generally garriſoned the firſt at (4 
erleon in Wales and Richburrow in Kent; and the other at and 
about Cheſter : So that the monuments Camd. p. 835, 9: 
Phil. Tranſ. N 264. they have left in the north were ered 
by them, when the wars and other works, as particularly th 
walls carried croſs the iſland, called them thither ; which be 
ing finiſhed they returned to their more ſouthern quarter 
and continued therein, till commanded abroad upon new {& 
vices: Mr. Gale does not pretend to determine, when thek 
Armamentaria and Principia firſt fell to ruin; perhaps, 
might be when Hadrian, Lollius Urbicus and Szverus had cu 
ried their conqueſts farther into the enemy's country, and hat 
ing built thoſe famous walls, the relicks of which we ſtill i 
in the ſhire of Sterling in Kotland, and in Northumberland an 
Cumberland in England, that this camp might be thought use 
leſs, the Roman forces being drawn nearer to and quariettl 
upon the frontiers; and fo this fortreſs was deſerted and {ui 
fered to fall into decay, as the word conlap/a implies; and n0 
that it was deſtroyed by any fire, war, or other enemy, tual 
age and neglect. | 

Tho' the word conlapſa be wrote here with an N, there c: 
be no doubt, but the pronunciation of it was, as we uſual 


find it ſpelt, collapſe, a certain argument of the letter N be 
| | | | 10 
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ing quieſcent in the middle of a word before two conſonants, 
eſpectally NS and NT, when the T was pronounced like an 
6: To omit what Quintilian Inſtit. lib. 1. cap. 7, fays to this 
urpoſe, it is confirmed by the want of that letter in innumer- 
able inſcriptions in Grurer, Reineſius, Ec. and it is not ſurpri- 


ing, ſince the workmen in thoſe days, as well as ours, uſually 


wrote, as they ſpoke their words; as a proof of what 
lr. Gale ſays, he affirms from ocular inſpectiqn and a moſt ac- 
urate examination, that there is no tranſverſe line over the 
letters ES in the word T ABRIGESTS in the inſcription 
of 7ul. Vitalis at Bath, whatever has been affirmed to the 
ontrary, but that the letter N is entirely omitted there: As a 


further proof of the foregoing aſſertion, Mr. Gale explains a 


ſhort inſcription belonging to ſome of our countrymen, tho' 
ound at Amerbach in Germany, Gruter, P. 93. 


NYMPHIS e Nymphis : „ 


NS BRITT ON Numerus Brittionun 
TRIPUTIEN Triputienfis or — nu. 
SUB CURA Sub cara | 

Mg U LPI Mardi Ulpii 

 MALCHIg Malebi 
> LEG XXII Centarionis Leg. 22. Ws. 
PRS PS Fo Primigenie, pie, Felicis. 


There is no difficulty but in the word TRIPUTIEN, 
nd that will preſently vaniſh, if you inſert the letter N and 


ad it TRIPUNT, 5. e. TRIPONTIENUS or 


[RIPON TIENSIS, the mutation of the O and V being 
equent ; this will bring you to Tripontium or Dowbridge in 
Mrthamptonſbire, Antonin. Ttin. 6. tho Dr. Battley in his 
Iniquitates Rutupinæ p. 21. would read it RIPUTIEN, 
nd fix the place whence this Numerus took its appellation at 
Rbvurrow in Kent. | 

But to return to the camp at Longovicus, it will be as diffi- 
ul: to aſſign a reaſon for its being repaired, as it was for its 
eing deſerted ; unleſs the Proprerors might judge it adviſe- 
ble about the time of Cordian III. to fix their reſidence there, 
nd conſequently, re-fortify the old camp and form their ſtate 
nd ſecurity; and that it was not re-fortified upon any ſudden 
mergency, but for duration, is evident both from the ſtrong 
one· wor ks that encompa ſſed it, and from a body of forces that 
y here, even at the expiration of the Roman Empire and 
uthority in this iſland, which, from its continuance in the 
you. VL 16: ©; Gee | ſame 
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Alexander Severus: By this inſcription it appears, that thi 
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ſame ſtation, had got the name of the Longovicarii, Ny, 
Inper. fol. 176. b. 3 
The perſon who, under the Emperor, directed theſe repain 
was Mccilius Fuſcus: As Mæcilius is a diminitive of Mey, 
it is not unlikely, that he was the ſon of Maecius Fuſcus, who 
was Conſul with Turpilius Dexter A. D. 225. in the reign of 


Meacilius was the Emperor Gordian's lieutenant and Propre 
tor in Pritain; and as the name of Fuſcus ftands in the ſame 
place in the one inſcription, as that of Lucilianus does in the 
other, and with the ſame adjuncts both before and after, we 
may fairly conclude, that he was either his predeceſſor or ſuc 
ceſſor; but which, is impoſſible to determine. 

And here it may be remark'd, that we never meet with 
Zegatus Auguſtalis in any inſcription in this ifland, witho 
the joint title of Proprætor; and Tacitus himſelf in his 4 
nals lib. 12. cap. 3a. either makes them the ſame office, or: 
leaſt unites them in the ſame perſon, when he tells us, in In 
zannis p. Oſtorium Proprætorem turbide res excepere ; and han 


ing preſently after given an account of the manner of the fig f 
with the Ferns, ſtiles him TZegatus, quã pugnͤ filius Legui * 
M. Oftorius ſervati civis decus meruit, ibid. cap. 3 9. and à lit 
tle 1 he gives beth the Tame titles to A. Didius, Oftoriu br 
ſucceſſor. - : 
From theſe two monuments we have an account of the N 7 
man arms and magnificence at Zongovicus, and the namcs9 tho 
two Legates and Propretors of Britain, that would otherwiy L. 
have been buried in oblivion, viz. Cneius TLucilianus and Mi 15 
cilius Fuſcus: For, from Virius Lupus (who was Propret V0 
and Legate in Britarn about A. D. 208, under Severus, a 


Juſt before that Emperor's coming into this iſland, repaired 
bath burnt down at Zavatre or Bowes in Yorkſhire, Can 
P. 762. Edit. 1695.) we have no where extant the name of 0 
of thoſe officers, till we come to Nonnius Philippus, who 
Mr. G ale takes to have ſucceeded the laſt of theſe; the ſton 
as in Camd. Britan. p. 830, which was found at Old Carliſt 
Cumberland, and has preſerved his memory, ſetting forth, th 
he was Legare and Propretor, when Atticus and Prætertut 
were Conſuls, which was A. D. 242, the very year that o 
Gordian went upon his Perſian expedition, and from which 
never returned: And as that Emperor left Nonnius Phill 
in that poſt, when he marched into the eaſt, where he u 


murdered about two years after, it is highly probable, that! 
| | | h *W 
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vas the laſt Proprætor of his appointing, and conſequently, 
that Mecilius Fuſcus was his predeceſſor, and that the repairs 
were begun at Longovicus beiore the year 243. This inſcrip- 
tion is wrong tranſcribed in Camden. - 


s hy O. o 

PRO. SALUTE. IMPERATORS l. ANTONI. GORDIANI. 
p. F. INVICTI. AVG. ET. SABINE. FVR JE. TRANQUILE. 
CONJUGI. EUS. TOTAQUE. DOMU. DIVIN. EORUM. A 
LA. AUG. GORDIA. OB VIRTUTEM APPELLAT. POSUIT. 
CUI. PRAEEST AIMILIUS. CRISPINUS. PREF EQQ. NAT US. 
IN. PRO. AFRICA DE TUSDRO. SUB. CUR. NONNII. PHI- 
LIPPI. LEG. AUG. PROPRETO. ATTICO. ET. PRETEXTA- 


T0. COSS. | 


The perſon, who had the care of theſe repairs both in the 
town and camp, was Marcus Aurelius Quirinus, Præſect or 
commander of a company of foot; which is another argument, 
that the Proprerors Lucilianus and Fuſcus immediately ſuc- 
ceeded each other, he ſerving in the ſame poſt under both: 
However Mr. Gale obſerves, that tho' the two firſt inſcriptions 
have been cut very near the ſame time, and by the ſame hand, 
38 appears by the form of the letters, and manner of the ab- 
breriations in each of them; yet the office that this Quirinus 
bore, is ſomewhat differently expreſſed in the firſt from what 
tis in the ſecond, if they have been accurately tranſcribed ; 
the firſt ſhewing after QUIRINO the letters PRE. C H. I. 
LG. KR. which before Mr. Gale had ſeen the ſecond, he was 
nduced to read Præfecto Cohortis primæ Longovicariorum, the 
Not. Inper. fol. 226. b. placing the præfectus Numori Longovi- 
(griorum at Longovicus; that Numerus and Cobors were the 
lame thing, Pancerollus in his notes fal. 16. b. quotes St. CHryſo- 
ſan and ſome others to prove, cohors erat qui vocatur Humerus 
but Mr. Gale rather takes it to be an indefinite number of men, 
which might comprize ſeveral companies, independent of any 
legion: Vegetius lib. 2. cap. 9. ſpeaking of the Legars Impera- 
torts, ſays, in quorum locum nunc illuſtres viros conſtat Magiftros mili- 
um ſubſtitutos, in quibus non tantum bine Legiones ſed plures numeri 
gwernantur ; by which it is plain, the Numeri were no legionary 
cohorts ; nor was the name ſo modern, as from the Notitia Im- 
fer. and Chnyſoſtom it might appear to be; for, we meer with 
+ Numerus Britonum, Gruter p. 942. upon an altar found in 
Tranſyloania, dedicated to the nymphs, when the Emperor 
Lommodus and Glabrio were Conſuls, A. D. 186; and another 
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Numerus, ibid. 6, 46. upon an altar, erected to Hercules for the 
prolperity of Septimius Severits, when Lateranus and Run 
were Conſuls A. D. 197. But after reviewing the letters at the 
end of the ſecond inſcription, which are plainly tranſcribe 
PR. Co H. I. L. COR. Mr. Gal? could read them no other 
ways than Præfecto Cohortis prime Legions Gordianæ: Gi 
dian III. was ſo beloved of the ſoldiery, that ſeveral legion 
complimented him by taking his name, as the Legio rerii 
Tralica, Velſ. Monum. Auguſte Vindel. p. 4.31. which took thy 
additional name of Gordiana ; and the Legio decima geming 
Grut. p. So. and Decima tertia gemina, ibid. p. 43 3. I. did bol 
aſſume the ſame appellation : But which of the legions, qui 
tered in this iſland, called itſelf fo, is not determined by thi 
inſcription, or any other Mr. Gale knows of ; however, as th 
Legio ſexta Vifrix was all along quartered in the northern par 
of this kingdom, where theſe inſcriptions were made, 
doubts not but it was that which called itſelf Gordiana, thy 
the numeral diſtinction of VI. be omitted, only perhaps 6 
want of room on the ſtone : We find by ſeveral inſcriptions 
Camden, that there was an Ala in thoſe parts that valued it{} 
on its proweſs, and was therefore, called the Aa Auguſia. (0 
the ſeveral memorials it has left us of its appellation, Mr. Gui 
mentions one, found at Old Carli/e, Camd. p. 827. and which 
is the moſt ancient of them all by any certainty of date. 


4 
AL. AUG. OB. 
| - . . . RTUT. APPEL. CUI. 
wy PRAEEST. TIB. CL. TIB. F. P. 
LING. . N. JUSTINUS. 
PRAEF. FUSCIANO. 
II. SILANO. II. Cos. 


That is, Jovi optimo maximo Ala Auguſta ob virtutem appellata, ent 
prœeſt TIBERIuSs Claudius Tiberii filius, Provincia Lingonenſi, Ji. 
tinus Prefeftus, Fuſciano ſecundo, Silano ſecundo Conſulibus. 


This altar was dedicated, when Fuſcianus and S/Janus wel 
Conſuls the ſecond time, that is, A. P. 188. under the reign d 
Commodus, and 50 years before our Gordian came to the Em- 
pire: At the ſame place alſo was diſcovered the inſcription 
mentioned before, where we find this ſame A Auguſt 
calling itſelf Gordiana ; whence Mr. Gale thinks it probable 
that the legion to which this Wing belonged, was the Lge 
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or the 347, mentioned in the inſcriptions found at Langcheſter, and 
chat that legion was the Legio ſexta viftrix, from the Jong conti- 


mance of this A Auguſta in theſe northern parts of the nation, 
he conſtant quarters of that legion. . 


Account of a fiery Meteor in Jamaica; by Mr. Barham. 
aac Y Pil. Tran. Ne 3357. . 837. N . 

BOU T the year 1700, as Mr. Barham was riding one 

A morning from his habitation: about three miles north-weſt 

fom St. Jago de la Vega, he obſerved a ball of fire, of the big- 

nfs of a bomb, ſwiftly falling down with a great blaze; it fell 

quu be took it into the town; but when he came within a quarter 

y th of a mile thereof, he ſaw there ſeveral people gathered together 

z little to the ſouth in the Savanna, where they were wondering 

at the ground being ſtrangely broken and plough'd in by a ball 

e fire, which, as they ſaid, fell down there: Mr. Barhan ob- 

„ tho ferred ſeveral holes in the ground; one in the middle as big as a 

s fu man's head and five or fix ſmaller holes round it, as big as a 


man's fit, and ſo deep, eſpecially, the biggeſt, as not to be fa- 


thom'd by long ſwitches or ſticks: It was obſerved, that the 


green graſs near the holes was quite burnt, and, that a ſtrong 
Ca well of ſulphur remained thereabouts for a good while after. 
| They had a terrible rainy night before, with a deal of 
lightning and loud thunder-claps, which are very frequent in Ja- 
naica, often killing the cattle in the fields: One Mr. Lord, who 
lived at Dry. river, had two ſons ſtruck dead with lightning in 
1716, without any wounds or appearance of hurt found about 
them: And as theſe claps are much louder and ſtronger than 
any he had ever heard in Europe, fo their ſhowers of rain pour 
down in a moſt violent manner. They have lightning all the 
year round; but their great rains are in the months of Nlay, 


years without rain, which was looked upon as a prodigy ; and 
they paid dear for it in their Indigo; for, a caterpillar, which 
may-rains were wont to. deſtroy, appeared and wove a fine filk 
about the Indigo plant, and deſtroyed it quite without hurting 
any thing elſe ; Auguſt and Oftober never go out without a 
flood ; for, then they have from the ſea univerſal rains all over 
the iſland; and they have often rains in the mountains from 
One that lodge there, when they have none in the Jow- 

ands, | 
The iſland is full of mines; and if ſearch'd into, Mr. Har- 
ban doubts not but that they are very rich: The ifland is very 
| | ſubject 


Auguſt and October: Mr. Barham has ſeen May for two or three 


< 
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ſubject to earthquakes, ſeveral happening every year, eſpecially 
after great rains, which fill up all the large cracks in the ſurſaq 
of the earth; for, in a very dry ſeaſon, they are fo very large 
deep, and gaping, that it is dangerous to ride over ſome par 
of the Savannas, for fear a horſe ſhould get his legs into then: 
The earthquakes make a noiſe or rumbling in the earth, befor 
the ſhock is felt, and they ſeem to run fwiftly to the weſtward, 


An Account of the antiquity of the Veneral Diſeaſe; 


Mr. Beckett. Phil. Tranſ. No 3 5). p. 839. 
T has been the general opinion, that the venereal diſeaſe y; 
not known, at leaſt in Europe, till about the year 14943 

Notwithſtanding which, Mr. Beckett makes it evident, that i 

was frequent amongſt us ſome hundreds of years before th; 

date; and that without quoting any ancient authorities from 

Hippocrates, Galen, Celſus, Avicen, Sc. or from the bog 

Scriptures; as has been ſufficiently done already by ſeveri 

who have wrote of the antiquity of this diſeaſe, and particularly 

by Dr. Patin; but by only conſulting our own antiquities and 
the ancient Engliſ authors in phyſic and ray; we may be 
furniſnhed with inſtances of the frequency of this diſtempe 

among us, long before even our modern authors 1magined i 


made its appearance in Europe. 

As to the firſt degree of this diſeaſe, Mr. Beckett proves from 
authentic vouchers that it was anciently called the Brenning 
Burning; and that this term was ſucceſſively continued for ſeie 
ral hundreds of years, to ſignify the ſame diſeaſe we now call 
clap, till that latter appellation firſt took its riſe : And as the 
moſt likely method of accompliſhing his deſign, Mr. Becket 
firſt examines into thoſe records, that relate to the ſtews, allowed 
by authority to be kept on the bank-fide in Southwark, unde 


the juriſdiction of the biſhop of Wincheſter, and ſuppreſſed th ful 
37 of Henry VIII. for, it is impoſſible, but, if there were a. 
ſuch diſtemper in being at that time, it muſt be pretty comma * 
among thoſe leud women, who had a licence & entertaining 


their paramours, notwithſtanding any rules or orders, which 
might be eſtabliſhed to prevent its increaſe : But if we ſhall tin 
that there were orders eſtabliſhed to prevent the ſpreading 
ſuch a diſeaſe, that perſons might be ſecure from any contagiou 
malady after their entertainment at thoſe houſes (which were 
formerly 18 in number, but in the reign of Henry VII. reduced 
to 12) we may then ſecurely conclude, that it was the frequenc 
of the diſeaſe that put thoſe, who had the authority, _ 
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eceflity of making ſuch rules and erders; for, the ſame pow- 
rs that granted a liberty for keeping open ſuch leud houſes, 
uſt find it their intereſt to ſecure, as much as poſſible, all 


uch misfortunes ſhould deter others from frequenting them, 
nd conſequently the original defign of their inſtitution ceaſe, 
om the entire ſinking of the revenues: Now Mr. Beckett 
ds, that, as early as the year 1162, divers conſtitutions re- 
ning to the Lordſhip of Wincheſter (being alſo confirm'd by 
he King) were to be kept for ever, according to the old cuſ- 
ams that had been time out of mind: among which were the 
blowing, Viz. No Stere-Holder to take more for a woman's 
hamber in the week than 14 pence; not to keep open his 
Joors upon holy-days: No fingle woman to be kept againſt her 
zill, that would leave her fin : No ſingle woman to take money 
olie with any man, unleſs ſhe lie with him all night till che 
orning: No Srew-holder to keep any woman, that hath the 
yerilous infirmity of Burning. | 

Theſe and ſeveral other rules were to be ſtrictly obſerv'd, or 
ke offenders to be ſeverely puniſh'd: Now we are aſſur'd, that 
0 other diſeaſe can be communicated by carnal converſation 
i women, but the veneral, becauſe, that alone is conta- 
ous; and it is evident, the Burning was certainly ſo ; for, 
had it been nothing other than ſome fimple ulceration, heat 
r inflammation there would have been no contagion; and that 
pfeting the woman only, could not be communicated by 
ny venereal congreſs, and conſequently, would not infer a 
neceffity of her being comprehended under the reſtraining arti- 
le: Theſe orders likewiſe prove the diſeaſe much more antient 
han the above-mentioned date; becauſe they were only a 
renewal of ſuch as had been before eſtabliſhed time out of mind, 
But to confirm this farther, Mr. Beckett finds, that in the 
caltody of the Biſhop of Wincheſter, whoſe palace was ſituated 
on the bank-ſfide, near the ers, was a book written on Vellum, 
the title of which runs thus, here begynne the ordinances, rules 
and cuffumes, as well for che ſalvation of manneg lif, as for 
to aſrbewe many myſchiefg and inconvenients that daplep be lik 
there for to fall owte, to be rightfully kept, and due execution 
it them to be don unto any perſonne within the ſame. One 
of the articles begins thus; de his qui cuſtodiunt mniieres 
paventes nephandam infirmitatem; it gocs on, ſtem, That no 
i''p-holder keep noo woman wythin his hous thar hath any 
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erlons from receiving any injury there: left the frequency of 


licknoſſe of BREMA, but that ſhe be putte out upon the 
fepne of make ir a fyne into the Lord of a Hundred einge 
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in the veſiculæ ſeminales or Proſtate, according to Barth; 
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This is taken from the original manuſcript, which was preſery; 
in the Biſhop's court, ſuppos'd to be written about the jeu 
1430. From theſ: orders we may oblerve the frequency « 
the diſtemper at that time, which, with other inconveniencie 
was daily lik there for to fall omte; and the greatneſs of th 
penalty (as the value of money then was) laid thereon, prone 
it to be no trifling or inſignificant matter. ute 
But the bare proof of their having been anciently ſuch a dif 
eaſe, as was call'd the Burning, may be thought - inſufficien 
unleſs we were perfectly aſſur'd what it was, and how it y 
deſcrib'd in thoſe times; and this Mr. Seckett does from uy 
unqueſtionable authority, which is that of Mr. Arden, wh 
was one of the ſurgeons of our king Richard II. and likei 
to king Henry IV: In a curious manuſcript of his on velun 
he defines it to be a certain inward heat and excoriation of td 
Urethra: which deſcription gives us a perfect idea of what ue 
now call a Clap; for, frequent diſſections of ſuch, as labour{ 
under that diſeaſe, have made it evident, that their Urerhr 
is excoriated by the virulency of the matter they receive fron 
the infected woman; and this excoriation or ulceration is nt 
confin'd to the Oſtiola or mouths of the glandulæ mucoſæ, as hu 
been lately thought, but may equally affect any part of the 
Urethra, that is not out of the reach of the impell'd malignatt 
matter: The heat above deſcrib'd, which ſuch patients 
ſenſible of, as well now as formerly, is a conſequence of the en 
coriated Urethra; for the ſalts contained in the urine mul 
neceflarily prick and irritate the nervous fibrils, and excite 4 
heat in thoſe parts of the Urerhra, diveſted of their natun 
membrane; which heat will always be obſerv'd to be more « 
leſs, as the falts are diluced with a greater or leſs quantity 0 
urine ; a thing Mr. Beckett has often obſerv'd in perſons that 
have Jabour'd under this infirmity in hot weather, when the 
perſpirable matter being thrown off in greater quantities, tht 
{alrs bear a greater proportion to the quantity of the urine, and 
thereby make its diſcharge at that time ſo much the more pain 
ful and troubleſome. 5 
Thus we ſee a very early and plain deſcription of this di 
eaſe among us to be entirely conformable to the lateſt and mol 
exact anatomical diſcoveries; here is no tone of the teſticle 
deprav'd, according to Trajanus Petronius; no exulceration0 
the Paraſtate, according to Rondeletius ; no ulceration of tit 
ſeminal veſſels, according to Platerus; no ſeat of the dileak 


nor 
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err Mor in thoſe parts, and the reſtes at the ſame time, according to 
Varton and others, who have erroneouſly fix d the ſeat of 
cy his diſeaſe, and whoſe notions in this reſpect are now juſtly 
iceexploded ; but a fimple and true deſcription of it, and its ſitu- 
tion about 150 years before any of thoſe gentlemen oblig'd the 
orld with their labours. | 

Next, as to the ancient method made uſe of to cure the 
purning ; we are not to expect the meaſures our pointing 
ithoſe early times, made uſe of, ſhould be calculated for the 
emoving any malignity in the maſs of blood, or other juices, 
ccording to the practice in venereal caſes at this time; becauſe 
bey look'd on the diſeaſe to be entirely local, and the whole 
ff the cure to depend upon the removal of the ſymptoms : 
ence it was they recommended ſuch remedies as were accom- 
nodated to the taking off the inward heat of the part, and cure 
e excoriations or ulcerations of the Urethra. The procefs 
r accompliſhing this Mr. Beckett ſets down from the above- 
nentioned Mr, Arden, who wrote about the year 1380; his 
ords are as follows, Item contra IncenDIUM virge virilis interius 
x calore & excoriatione fiat talis ſyringa (i. e. injectie) lentiva: Accipe 
i mulitris naſculum nutrientis & parum Zucarium, oleum viole & pti- 
ne, quibus commixtis per ſyringam infundatur, & ff præadictis admiſ- 
wis lac amigdalarym melior erat medicina. There is no doubt but 
bis remedy, made uſe of to patients at this time, would in- 
libly take off the inward heat of the part, and cure the exco- 
ations or ulcerations of the Urethra, by which means what 
ſued from thence would be entirely ſtopp'd ; and this was all 
ey expected from their medicines, in as much as they were 
itrely unacquainted with the nature of the diſtemper; and 
d not in the leaſt imagine, but if the ſymptoms that firſt at- 

kd the part were removed, the patient was entirely cur'd. 
Mr. Beckett, as a farther confirmation of what he has ad- 
anced, proceeds to prove, that by this Brenning or Burning is 
cant the venercal diſeaſe ; which he does by ſhewing, that 
cceeding hiſtorians, phyſical and chirurgical authors and 
bers have all along with us in England us d the very ſame 
m to ſignify the venereal diſtemper : In an old manyſcript 
had by him, written about the year 1390, there is a receipt 
Rl” the Brenning of the pyntill, vat men clepe pe apegalle; 5 
ion of 2g an old Eugliſh word for a running ſore: They who know 
F tee erymology of the word 4pron, cannot be ignorant of this; 
ile in another manuſcript, written about 50 years after, there 
holin receipt for Burning in that part by a woman: Simon Fiſh, 
aa ꝛcalous promoter of the reformationin the reign of Henry VIII. 
Vor. VI. 10. D d d in 
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FH in his ſupplication of beggars, preſented to the King in x44, 
5 fays as follows ; © theſe be they (ſpeaking of the Romiſo priefts 
0 that corrupt the whole generation of mankind in your realm 
= that catch the pockes of one woman, and bear them to ang. t 
=” ther; that be Burnt with one woman, and ber i of/ 
7 another.? | i lets . 
1 But to make this matter ſtill more evident, Mr. Behn 
5 obſerves, that Andre Board a Dr. of phyſick, and a RH 
755 prieſt, in the reign of Henry VIII. in a book he wrote, entitꝶH 
3 The Breviary of health, printed in 1546, ſpeaks very particuliſ , 
5 of this ſort of burning; one of his chapters begins thus, The 1 . 
66 chapiter doth ſhcw ok BURNING of an harlotte, where M. 
Ho notion of communicating the Burning is very particular: Ti, 
1 fame author adds, that if a man be burnt with an harlot, | 
| meddle with another woman within a day, he ſhall burn | 
Hl woman that he ſhall meddle withal ; and as an immediate i 
I medy againſt the Burning, he recommends the waſhing t 
bai Pudenda two or three times with white-wine, or elſe with fac a 
i and water; but if the matter have continued long, to go to Ml... 
is expert ſurgeon for help. In his 82. chapter, he ſpeaks of tu U 
A ſorts of burning; the one by fire, and the other by a won: 
ja chro' carnal copulation, and infers the perſon that is burnt of 
15 harlot to another chapter of his for advice; pf he get a dir 
th, or two, ſo call'd from its protuberance or bunching out; ial 
. about that time the word Hubo was moſtly made uſe 6f, 1 
4 ſignify that ſort of ſwelling uſually happening in peſtileni_h 
45 diſeaſes. | | = 7 
. Hence it appears, that the burning, by its conſequences, vl 
15 venereal, ſince every day's experience makes it evident, t n 
4 the treating the firſt fymptoms of the diſeaſe either by aſtri © 
1 gent medicines, or removing them by cooling and healing ” 
Wnt excoriated parts, will generally be attended with ſuch {ws 1 
5 lings in the groin, which we rarely obſerve to happen from 1 * 
2 other cauſe whatſoever. | ee 4 
15 Mr. Beckett gives ſome more inſtances of the Burning: li 
10 manuſcript he had of the vocation of 7h Bale to the Bi 
1 | ric of Oſſory in Treland, written by himſelf, he ſpeaks of! U 
1 7 Hugh Weſion (who was dean of Windſor in 1556, bur depri i - 
[| by cardinal Pole for adultery) as follows, * at this day — 
770 | * lecherous Weſton, who is more Practise in the art of Þr"_W T 


burning, than all the whores of the Srewvs*, and again, ſpe , c 

"wo ing of the ſame perſon, he ſays, he not long ago bre 
In * beggar in Sp. Botolph's pariſh' ; the ſame author lays oh 
. * 3 7 d ; Y e ew 0 


titk 1 
alar} 
he 11 


re A 


Rov AL SocreTY. 395 
elſewhere, © he had been fore bitten with a Vincheſter gooſe, 
«2nd was not yet healed thereof ; which was a common phraſe 
for the pox at that time, becauſe the Srews were under the 
juriſdiction of the Biſhop of Mincheſter. Mich. Mood in his 
epiſtle before Heph. Gardner's oration de vera obedientid, printed 
at Roan in 1553, gives another inſtance of the Burning: And 
#illian Bullein a phyſician in the reign of Queen Elizabeth, 
in a book. he publiſh'd, call'd the Bulwark of Defence, &c. prin- 
ted in 1562, bringing in fickneſs, demanding of health, what 
he ſhould do with a diſeaſe, call'd the French pockes, health 
anſwers, * he would not that any ſhould fiſh for this diſcaſe, 
or to be bold when he is bitten to thynke thereby to be 
helped, but rather to eſchewe the cauſe of this infirmity, 
and filthy rotten Burning of harlots'. | 

From theſe inftances it ſufficiently appears, that the firſt 
degree of the venereal diſeaſe was anciently known among us 
os the title of Burning; and Mr. Beckett affirms he could 
make it appear from his collections, that the diſeaſe, when it 
came to be confirm d, was no novelty here in thoſe early 
umes. r i : 


Atroomical Obſervations for the Tears 171), 1718. Phil. 


Tranſ. Ne 3 57. p. 840. Tranfaated From the Latin. 
H E following obſervations (which we have collected into 

one body) are very accurate, as having been made with 
very long teleſcopes and the exacteſt micrometers. 

On April 15th, 171), gh. 49“ equated time, Mr. Pound 
oblervd at Wanſted, that Jupiter was return'd to that ſtar, 


which on the 2 2. of November 1716 in the morning he had 


cover'd with his body, as in Ppil. Tranſ. N* 350. And 
ſupiter's center was diſtant at that time from that ſtar (which 
i the third of Gemini in Catal. Britan.) a3“ 22“ towards the 
north, and at the ſame time diſtant from another neighbouring 
ſtar (which is the fourth of Gemini in the ſaid Catal.) 2 11% 
and with this the planet was almoſt in conjunction. | 

On the 25th of April, roh. 3“ equated time, at Wanſted 
Mr. Pound obſerv'd Jupiter near four ſmall ftars, and preceed- 
ing them all, and in the very beginning of Cancer, as it were; 


and the center of the planet was diſtant from e 13“; from þ 


152”; from f19' 53”, and from g 9 27”. 


On the 26th of April, oh. 75' ſupiter's center was diſtant 


from e 8' 35”; fromf'g'; from g4' ;“, and from h 13' 50"; 
D d d : | and 
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and now he had pais'd all but F to which he tended, and which 
he ſhould leave the next day a very little below him. 

Almoſt in the ſame moment, to wit, at 9 o'clock the fi 
g was ſcen at London in the vertex of the J/oſceles and alma 
equilateral triangle with the centre and third ſatellite ; 
Jupiter, then diſtant fix diameters of Jupiter to the wel 
only that the legs were a very little Jonger than the baſe; x 
within a quarter of an hour, the angle at Z«pzrer's centre 
which at firſt was greater than that at the ſatellite, becam 
ſenſibly leſs. ES, WE TEL 

The three ſtars Y, g, e are the Toth, 11th and rath of Geyj 
in Catal. Britan. according to which their ſituation at that ting 
was as follows; h in 22' 55” of Cancer, with 11' 25” N. La 
g in 28' 25” of Cancer, with 3' 40” N. Lat. e in 29“ 200 0 
Cancer, with 8' 5” S. Lat. and the fourth ſtar F was diſta 
from g 11' 40“, from e 12' 50”, and laſtly from þ 20036. 
whence its place will be determined: From which it is mani 
feſt, that Fupiter had but very little N. Lat. and not exceed 
ing half a minute, at leaſt if we are to have any regard to the 
above places of the ſtars ; theſe things may be of uſe to poſte 
rity in determining the motion of Jupiter's nodes, if they ha 
any. 
On the 18th of Zune the ſame year at ich. at London, Satur 
was ſeen from the Soczery's houſe in Crane-court very near a tel 
copic ſtar, from which it was ſcarce one diameter of his ring d 
tant to the ſouth ; and a perpendicular let fall from the fix 
upon the line of the anſæ met the middle of the eaſtern a- 
this ſmall ſtar, which is in no catalogue, was at that time i 
12 58' and + of Libra with 2“ 33 N. Lat. nearly: it has: 
ſtar accompanying it of equal brightneſs, 4' diſtant to the ea 
and ſomewhat more ſoutherly, whence it may be eaſily diſtin 
guiſhed, and its place verified by any one that has a mind to ! 

At 1ch. zo' the ſame night Mars was ſeen near the ſtar that 
preceeds the 35 of Scorpio, from which it was diſtant )“ 16" 1 
meaſur'd by a 24 foot teleſcope ; and that in a ftreight lin 
produced thro' the bright ſtar 0 in the foot of Dpbiuchu ant 
the ſaid ſtar; this ſtar preceeds the 35 of Scorpio 30' 2) 
N. Aſcenſ. and is more ſoutherly than it 2 28”, whence it 
place at that time was in 150 24 20“ of Sagittarius aut 
3 59' 25” S. Lat. but 8 of Ophiucus was then in 1)“ 28,0 
Sagittarius and 1* 4) 38“ S. Lat. therefore, Mars preceeded 


the ſtar 4 58” Long. and was more ſoutherly than it 5 3 
| Aſter 


Afterwards on the 13. of September at 8* zo“ equated time 
Mars was ſeen by Mr. Pound to preceed the bright ſtar v in Sa- 
iarius's ſpoulder 11' 54! : At 8* 25' the planet's diſtance from 
be ſtar was accurately 2 5”. „„ 

On the 5. of December 18h zo! equated time, by the coinci- 
lence of ſeveral obſervations, Mr. Pound found, that Saturn 
preceded the bright teleſcopic ſtar near him 27“ 199 R. Aſcen. 
nd was more ſoutherly than the faid ſtar 1 597; at the ſame 
ime Saturn preceeded x in Virgo's train 1® 25' 217 and was 


16' 21) of Libra, with 2* 22 21 N. Lat. The teleſcopic ſtar 
as at that time in 29* 40” 56 of Libra and 2 33' 430 N. Lat. 
January J. 1718 at 55 30' equated time, Venus was obſerved 
ar two fixed ſtars, omitted in Catal. Breran. the was more nor- 
berly than either, being diſtant from the preceeding 32 307 and 
om the following 1) 3o! ; the preceeding ſtar was then in 145 
2/20! of 3 with 40“ 10/ S. Lat. and the following was in 
521 559 of Piſces, with 27 15! 8. Lat. as may be gathered 
rom Mr. Flamſtead's obſervations. N 
January 18. 8" equated time, Jupiter preceeded nta in Can- 
s breaſt 30 30“ 50% R. Aſcen. and was more ſoutherly than the 
x 14 15/; hence Jupiter's place is 28“ 20! with 36 45 N. Lat. 
March 11. 10h 36 equated time Saturn preceeded x. in 
irgo's train, and was more ſoutherly than the ſaid fixed ſtar 5 
ol; hence Sarurn's place was in 18' 34! of Korpio, with 2? 
1 8/ N. Lat. ſuppoſing according to Caral. Britan. that x in 
irgo is in 34. Iof of thar Gam and has 2 55' 40/ Lat. The 
ame night 17 at Weſtminſter Mr. Deſaguliers and Mr. Gra 

2 Saturn preceeding the fixed ſtar 197 with a greater 8. 
clin. 4 45%. 5 

April 8. 71 30' at London Saturn was ſeen, (having lately 
en in oppoſition) but a very little more weſterly than a bright 
eleſcopte ſtar, and 5' more northerly. Whence the place of the 
ixed ſtar was in 285 18” 30/ of Libra and 2? 4r' N. Lat. and 
great circle drawn thro? this ſtar and Saturn ſeemed to be di- 
5 and-icd to a ſtar of the fifth magnitude, omitted in Catal. Bri- 
an. but according to Hevelius in the culpis of the northern wing 


„Lat. 

The fame night 136 20 at Wanſted, a perpendicular let fall 

om the ſaid teleſcopic ſtar on the line of Saturn's anſæ, pre- 

eded the centre of the planet about a diameter and a half of 

le Ving ; but the ſtar was 4' 30) diſtant to the ſouth from the 
axis 
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more ſoutherly than it 4” 5! ; hence Saturn's place was in 290 


Slice comm. ho 


Virgo, and to which he affigns 26" 10' of Libra with 14 45” 
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another of the ſame longitude which was then diſtant from 4, 


and 5 18' S. Lat. the 110th ſtar of Taurus was in 199 26'# 


axis of the anſæ; and at the ſame time the extremity of 
caftern anſa was found to be in a {trait line between this {tar and 


turn 24 48" to the north; but the place of the former ſtar wa 
at Fig time in 28? 18' 3of of Zibra with 2 41 N. L. 
nearly. 1 1 
September 7. at noon there was a very cloſe conjunction of 7 
Piter and Venus, which our aſtronomers could not fee by reaf 
of clouds: But on the preceeding day in the morning, or 5 3 
57 zol equated time at Wanfted, Venus being more weſter) 
was diftant from Jupiter 1 3' 28# : On the 7, day at 19 21 
Venus now becoming more eaſterly was 43' 18! diſtant from 4 
piter; and at 1) 34 Venus was more ſoutherly than Jupiter i. 
239 the difference of dechinations, and at 1) 2 9' the diſtanced 
the two planets was found 44” 4# ; hence by calculation they we 
in conjunction on the 7. of September at g' equated time, Veni 
center being at that time but 1. 42/ more ſoutherly than Jupitef 
September 18. in the morning at Wanſted ꝓupiter was obſerva 
near Cor Leonis, with which it was in conjunction the preceedin 
day; September 17. 16 51* equated time, Jupiters center w: 
diſtant from Cor Leonis 24 220, and at 1) 6' 20” their difl 
rence of declination was 12 43” ; an hour after, to wit, at 1) 
54 the diſtance became 24' 44”, and at 18 5 /the difference 
declination was found 12' 35” ; hence according to Mr. Pound 
computation, Jupiter's place is on the 17. of September 18 
equated time in 36 11 5” of Leo with 45' 32” N. Lat. 
Jan. 12. 1117 at Weſtminſter Mr. Stephen Gray obſerved a 
appulſe of the moon to four contiguous ſtars under the ſonthe 
horn of Taurus, where ſhe was obſerved by Hevelius and Flan 
ſtead on March 23. 1683 O. S. therefore, at 9 45” appar 
time the moon appeared gibbous, and in conjunction, as it wer 


with the preceeding of the four ſtars, which is the 107th ON |; 
Taurus in the Catal. Britan. and which at that time was moi 7 
ſoutherly than the moon's ſouthern limb 1 and ©; at 110 29 ai 
ſecond ſtar which is ſmaller, and therefore omitted in the C11 . 
was hid a little below the middle of the obſcure limb; at 1: by 
24 the third and brighter ſtar (to wit, the 110th of Taurus) WM »; 
moſt in the very time of conjunction was diſtant from the 10 en 
thern limb 6“; laſtly, at 12 h. 54 the following of the four fa tel 
(viz. 111th of Taurus) was higher than the northern limb 
30“: The place of the preceeding, or the 105th ſtar of Tau p, 
according to the catalogue, was at that time in 18 12' of Gen an 


7 
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al Gemini, with 4˙ 44 8. Lat. but the following, or the 121th. 


tir of Taurus was in 7 45 of Gemini with 4* 48' and 2 
© Lat. The ſecond ſmall ſtar, as appears from other obſerva- 
tions, was at that time in 197 1)“ of Gemini and 5 Lat. near ly. 

On the 16. of March: following, in the morning there was a 
partial eclipſe of the moon, which was inviſible here by reaſon 
of clouds; but at Cambridge in New England Mr. Robie ſaw 
the beginning of the eclipſe about 9 o'clock, and the end, near 


Palus Mæotis at 11 h. 42 30” pretty accurately: Cambridge is 


5 appears from ſeveral former obſervations. | 
Afterwards on the 9. of September in the evening at the Royal 
Siety's houſe in London fome obſerved the end of a lunar eclipie 
it 5h, 26; the moon roſe about the middle of the eclipſe, and 
did not emerge out of the clouds that overcaſt the horizon, till a 
little before the end. | 

On the 14. of September in the evening, for the firſt time the 
moon returned after a long interval to hide Palilicium ; and the 
ſky was extraordinarily clear at London, ſo that the moon and the 
ſtar were ſeen to riſe in the horizon at the ſame time; the immer- 
fon of Palilicium was at 9 h. 6 20”, the moon not being 3? 
high, in. the very middle, as it were of the eaſtern limb, over 
2gainſt the northern part of that ſmall macula, which Hevelius 
called Stagnum Meridis, and Ricciolus by his own name; it 
emerged a little below the middle of the obſcure limb at 9 h. 
$8 20”; and in the twinkling of an eye ſhone out with all its 
brightneſs ; whence likewiſe appears, how inconſiderable the dia- 
meter of 10 remarkable a ſtar is. 

On the 23. of September in the evening, there happened a ſo- 
lar eclipſe ſcarce viſible in any part of Europe; but we had two 
obſervations of it from our plantat ions in America, the one at 
Philadelphia Lat. 40. nearly, by Mr. Keith Governour of Pen- 
/yhoania, who ſaw the eclipſe already begun (but that not above 
1. of time) at 11 55“; about the middle there were about 10 
digits eclipſed; the end was obſerved at 2 h. 46 35” accurately: 
The other obſervation was taken at Cambridge in New England 
by Mr. Robie; the beginning of the eclipſe there was at 23. poſt 
merid. at 1 h. 47” there were nine digits eclipſed ; the << 
ended at 3 h. 5” 10“, when the ſun was obſerved thro' a 24 foot 
teleſcope to have entirely emerged. | 

On the 5. of December, the moon had paſſed a little above 
Palilicium; Mr. James Bradley obſerved a pretty cloſe tranfit ; 
and, when the moon was very near her full he compared the flee 

_ / = 


in Lat. 42 25', and more weſterly than London 71 or 4h. 24, 
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it was 10” 18”; at Jh. 19' 30“ it was found to be 8” 5”; and the 
5 7 93 . 33 
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with that remarkable macula, which Ricciolis calls Tycho ang 
Hevelius Sina, and from ſeveral equal diſtances taken with the 
micrometer both before and after, he concluded that Paliliciun 
appeared very near the center of the ſaid macula at 11h. 1587 
equated time at FVanſted; at 11 h. 15 42 Palilicium was dif. 
tant from the neareſt and ſouthern limb of the moon 5 55” ; and 
Tycho was diſtant from the ſame limb 4' 16”: At rth. 18 42” 
the ſtar was in a ſtrait line with the macule, Tycho and Coper- 
nicus, or Sing and Ætna; and at 11 h. 25 27” equated time it 
was in a ſtrait line with Tycho and Kepler; moreover, the 
moon's diameter was obſerved to be 32' 333. 
On che 29. of January 1718 in the evening, at Weſtminſter 
Mr. Deſaguliers and Mr. Gray watched another occultation of 
Palilicium, but being prevented by clouds, they only obſerved, 
that the ſtar had not immerged at 5 h. 52“; but afterwards the 
clouds vaniſhing the emerſion ended at ) h. 200, over againſt H. 
velins's Promontorium Sarmatiæ Aſiatice. 
On the 19. of February in the morning, the ſame obſervers, 
at the ſame place, the ſky being overcaſt, could ſcarce fee a folar | 
eclipſe; yet at 6h. 59' they obſerved two digits eclipſed, and 1 
after, the chord between the cuſps was equal to the ſun's ſemidia. 
meter: But at VWanſted Mr. Pound obſerved at 6 h. 54' 7” apparent 
time, that the chord between the cuſps was 18” 30“; at h. 1) 


eclipſe ended at ) h. 23' 20”. „ g 

On the 25. of February in the evening, 6 h. 44 apparent time 
at Weſtminſter, the firſt ſtar of the hyades in the Bull's noſtrils 
(Bayer's y) was obſerved in a ſtrait line thro' the moon's cuſps, | 
and conſequently almoſt in conjunction with her; it was diſtant 
from the moon's ſouthern limb 5 51” ; the moon's diameter, as 
meaſured by the micrometer was 31 45”. 


On the 28. of February 8 h. 36“ apparent time at Weſtminſer, 
there was an immerſion of the ſtar in Pollux ham (Bayer's ain 
Gemini) under that part of the moon's obſcure limb, which was 
a little more northerly than the macula which Hevelius calls Cre- 
ta; the emerſion was not ſeen by reaſon of clouds; but at 9h 
51 the ſtar emerged over againſt the northern part of the Hßala 
Major Caſpius. | 

Auguſt 8. the moon roſe a little below Palilicium, yet could | 
not be compared with it by reaſon of clouds: But at Manſted 
13 h. 2 apparent time; the preceeding of the contiguous ſtars to | 
Bayer's a of Taurus (or the laſt ſtar but one in the catalogue of 
the Hyades in Phil. Tranſ. N* 354, mark'd ) * 2 
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rait line thro' the moon's cuſps, and diſtant from the ſouth horn 
36“: At 13 h. ) 25” the ſtar p of the ſame catalogue emerged 
little below the middle of the dark limb. E 

At 13h. 19“ 4” the following of the ſaid contiguous ſtars 
merged, being diſtant from the ſouth horn juſt as much as theſe 
ontiguous ſtars are from each other, that is ). 

Auguſt 29. in the evening, the moon being almoſt in her Apo- 
zun, ſuffered a total and almoſt central eclipſe; ſhe role when 
he eclipte began, of which Mr. Pound made the following very 


* 


curate obſervations. 


A. App. rime] An ecliple of the moon obſerved at Wanſted 
3 5 Auguſt 29. 1718. 


1]6 53 38] The chord between the cuſps meaſured by the 

| - micrometer 

The ſame repeated 

Repeated 

Again 

Again | | 

The total immerſion into the ſhadow ; 

The bright ſtar omitted in the Catal. hid by 

the moon, below Hevelius's Palus Mareotis © 
| The moon began to emerge out of the ſhadow 


The termination of the ſhadow thro the 
middle of Mareotis, at the ſame time ace 
chord between the cuſps | 

The chord between the cuſps 

The ſame repeated : 

Again 

Again 21 | | 

Porphyrites emerged out of the ſhadow 

Mons Sinai begins to emerge 

The ſhadow thro' the middle of Sinai 

| Now Sinai quite emerged out of the ſhadow 
The ſhadow thro” the middle of tua 

Thro' the middle of Corſica | 
Thro' the middle of Lacus niger major 

Thro' the middle of Besbicus 

The above-mentioned ſtar emerged | 
Byzantium and Horminias emerge at the ſame 
* UNE i a 

580 The ſtar had the ſame declination with the? 

ſouthern cuſp of the eclipſe — © 
28| The chord between the cuſps 

26 47 2 The ſame repeated | 

27 19 53 ol The eclipſe — to end 


2 
3 
$7 
5 
6 | 
7 
8 
9 


* 
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At 10 h. 30' the moon's diameter was 29' 45” : Having com. 1 
pared theſe obſervations together, where the chords of the eclip- 
{cd part are found equal, you have the middle of the eclipſe. | 


Th 


middle I.) 
| EE the. d 
From the 1 and 13 obſervation 1 44 * 
From the 2 and 12 795 E 
From the 3 and 11 7 55 8 he 
From the 4 and 10 7 35 * 
From the 5 and 9 7 55 2M; 
From the 6 and 8 7 55 20:4 
Of all which the middle is 7 5; ly, 
Mr. Folkes, with ſome others of the Royal Socrery did ad 1 
leſs carefully obſerve the ſame eclipſe in Fleer-ſtreet London, with # 
the inſtruments and a very good teleſcope of that ingenious ani"! 
Mr. Graham. Ar. 
„ ng, 
. „ __ Wry 
6 38 o The moon was with difficulty ſeen thro' the ſmokeM fon 
of the town and the vapours. mic! 
6 54 13 The chord between the cuſps 21 19”, 74 
7 2 » The total immerſion into the ſhadow thro 
7 42 15 A pretty bright ſtar was diſtant from the eaſter ii: 
limb of the moon 19' 21” | t$ 
8 35 18 The ſaid ſtar was hid, being about ro“ more ſou nete 
therly than the moon's center 
8 45 50 Or, as it ſeemed to ſome, the moon began . 
| emerge 1' later 5 
8 49 38 Palus Mareotis juſt began to emerge 
8 50 14 Palus Mareotis entirely emerged D 
9 © 5 The middle of Mons Porphyrites emerged place 
9 7T 39 Sinai began to emerge | * 
| 9 9 $ Mons Sinai entirely emerged out of the ſhadow MW 11,4 
= 9 10 35 The ſhadow thro! the middle of Mons Erna ide 
1 9 12 o Mons Etna entirely emerged | 1 
= 9 18 51 The ſhadow thro' the middle of Zacus nigeſſ ie 
EC AE 27 
| 927 35 TInſula Besbicus entirely emerged pole 
9 42 21 The chord between the cuſps 19 9“ nifef 
| 9 51 25 The end of the eclipſe according to ſome dete 
[ 9 52 45 The end determined from the foregoing diſtance ol a m. 
5 the cuſps _. | „Irie 
| 9 56 45 The moon'sdiameter 29 54” and again 29 45, 


RoYAL SOCIETY, ' 403 


om. The ſhadow was exceedingly diluted, whence aroſe the diffi- 
h culty in determining the preciſe moments of the emerſion and 
ad; and the darker maculæ were plainly ſeen, ſeveral minutes 
tefore they could touch the margin of the ſhadow ; and the ſtar 
which was hid during the eclipſe, was at that time in 19* 16' 
ind + of Piſces, with 1* 6' 30“ 8. Lat. nearly. 

We had likewiſe Mr. Derham's obſervations at Upminſter in 
Eſſer; thoſe of Mr. Wright at Crew in the county of Cheſter, 
and thoſe of Mr. Hawkins at Wakefield in Yorkſpire, agreeing 
almoſt entirely with the above-mentioned, only making allowance 
for the difference of meridians; to wit, ſuppoſing Upminſter 1 
and F _ eaſterly than London, Crew 10' more weſterly and 
Wakefield 5'. | 

* we ſhall add a very curious obſervat ion, and as 
ar as we know, the firſt of its kind, fince the invention of the 
rleſcope; and which we owe to the indefatigable diligence of 
Mr. James Bradley ; for, on the fifth of Seprember in the morn- 
ng, the ſun being almoſt 30“ high, he obſerved at Wanſted a 
rery cloſe tranſit of the moon below Palilicium, whoſe diſtance 
tom the neareſt limb at 7 h. 59“ equated time he found by the 
micrometer 5 38” : At 8 h. 17 5” it was diſtant from the limb 
2573 nk the ſtar was at 8 h. 33 15” in a ſtrait line paſſing 


diſtant from the north; at 8 h. 41” it left that cuſp 3 42”; and 
a 8 h. 45 37” it was diſtant therefrom 5 36“: The moon's dia- 
meter at 8 h. 58“ was 317“). 1 | 


Of the Force of the Heart; by Dr. Jurin. Phil. Tranſ. 
No 358, 359. p. 863. Tran/lated from the Latin. 
D R. urin propoſes a new ſolution of the famous problem, 
for determining the force of the heart; and in the firſt 
place, he points out the errors in Horelli's demonſtration, and 
:. He examines with the ſame philoſophical freedom Dr. Mor- 
and and Dr. Keill's ſolutions therevf; 1. That the firſt and, 
indeed, the principal miſtake in Horelli's ſolution ſeems to be his 
attempting to explain the force of the heart by an unactive and 
quieſcent weight; for ſince the heart jitſelf moves at the time of 
ts y ſtole or contraction, and puts into motion the bod ies that op- 
pole it, ſuch as the blood and the coats of the arteries, it is ma- 
nifeſt, that the quantity of its force can by no other means be 
determined, than by diſcovering the quantity of its motion; for, 
a motion can no more be compared with a quieſcent Weight, than 


a right line with a rectangle. Et 1 
E e e 2 | 2. That 


e 0 


1 


tro the moon's cuſps then ſomewhat obtuſe, and it was only 12?²ł 
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2. That in the very experiment of the mountebank, it does by 
no means appear, that' that weight was ſuſpended only by the 
contractile force of the muſcles ; fince likewiſe that foree, 


with which both the muſcles that were employed, and alſo the 


cheeks, and perhaps that with which the ligaments themſelves 
might reſiſt the tear ing and breaking aſunder of their fibres, and 


that with which even the muſcles, cut out of a dead body, ſuſ. 


tain conſiderable weights, might be aſſiſting therein. 
3. That the forces of muſcles of equal weight are equal, 
which, indeed, ſeems very doubtful, eſpecially fince the muſcles 
are of diſſimular figures. 1 
4. That he ſuppoſes the whole force of the heart, the greateſt 
it can exert by the utmoſt effort of its fibres, to be employed in 
each ſyſtole; whereas the mountebank himſelf ſhould he attempt 
to raiſe the weight appended either continually, or alternately 


with very ſhort intervals of reſt, would in a little time quite 


fink under the toil. | 

5. That he makes the reſiſtance of the blood and arteries to 
be o times that of the whole force of the heart, inſtead of that 
force which the heart exerts in performing the /7/{ole, and which 
poſſibly, is the leaſt part of the whole force. 2 

6. That in defining that ſexagecuple ratio he has been guilty 
of a groſs miſtake; for, in Prop. 60. inſtead of the ratio which 
the ſum of the powers P and Q has to the ſum of the powers R 
and S. he has ta ken the ratio between the rectangle of the powers 
P and Q, and the rectangle of R and 8; which error if cor- 
rected by the following propoſitions, in Prop. 73. the reſiſtance 


will be much greater, than Borelli has made it, to wit, a weight 
of 1,076,009 Pounds, inſtead of 180,000, and that according to 


Sorelli's own ſuppoſitions. N 
7. Laſtly, that he would obtrude upon his readers as a mira- 


cle or prodigy, this weight of 180,c00 pounds, ſince it is over: 
y the force of the heart equal to 3, 00 pounds; and thath 


come 
he would call in to his aſſiſtance the force of percuſſion, as a ſu- 


pernatural cauſe; for, in reality it is the ſame thing as if a weight 


of 3,000 pounds did equiponderate another of 180,000, ap- 
pended at a ſubſexagecuple diſtance from the centre of a ballance 


of unequal arms. 


2.1 ; 9 ö \ 
Dr. Firin forbears mentioning ſome ſmaller miſtakes and ſeve- 
ra] hypotheſes both entirely arbritrary and repugnant ; and theſe, 


or at leaſt the greater part, are not he thinks to he imputed to 
this leargedvman, but rather to be pardoned in a poſthumous per- 


formance. | - in 
| L Dr. Mor- 
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Dr. Morland, in a treatiſe publiſhed in Engliſb about the 
force of the heart, has ſhewn a very ingenious method of bring- 
ing this force to experiment; but beſides the above-mentioned 
miſtake in Zorelli, as his comparing the force of the heart with 
4 quieſcent wetght, he ſeems alſo to be faulty in ſuppoſing the 
whole action of the heart to be expended in dilating the coats of 
the arteries; whereas, the heart does not only diſtend the arteries, 
but likewiſe propel the blood with a certain degree of velocity 
thro' the whole ſyſtem of the veins and arteries. 13 19 

t now remains to conſider Dr. James Keill's ſolution, pub- 
lied in his Medico-phyſical eſſays on the animal œconomy; 
who was the firſt that not only rejected the force of the heart, as 
determined by Borelli, and unanimouſly received and approved 
by authors, but ſubſtituted another infinitely leſs in its ſtead; 
bat beſides the firſt miſtake in Borelli's ſolution, he has 
lkewiſe fallen into the following; that either he did not well un- 
derſtand, or at leaſt not properly apply the Newtonian corollary 
ke makes uſe of 1n determining the force of the heart ; fur, the 
weight, according to Sir Jaac Newton, whereby the motion of 
vater running out of a veſſel may be generated, does by no means 
produce the motion of the water, it acquiring this in its fall, by 
the force of gravity ; but this weight falling in a given time, 
produces a motion equal to that of water running out in the ſame 
given time. 7 | | 

Beſides, Dr. Keill ſuppoſes the velocity of the blood flowing 
cut of the heart to be always equal during the whole time of 
tne ſyſtole; but this will appear anon to be confiderably unequal. 

In that more fimple method he afterwards makes uſe of, be- 
hides the errors already mentioned, he allo falls into two others; 
for, 1, He ſuppoſes the force of the heart in different animals to 
de in the ratio of their reſpective weights, which Dr. urin de- 
mon{trates to be falſe. 2. He ſuppoſes the velocity of the blood 
towing out of the ilias artery when cut, ro be the ſame with 
tat with which the blood is thrown out of the heart into the 
ta ; but fince almoſt the whole quantity of blood thrown out 
of the heart is diſcharged by the other zac artery when cut, it 
b manifeſt, its velocity in the iliac artery is ſo much greater than 
in the gorta, as, a circular ſection of the iliac is leſs than a ſec- 
tion of the gorta; befides that, the equable velocity, with which 
hood flows thro' the aorra, is very different from that with 
waich it goes out of the heart. 2 

in the ſame manner almoſt may the inſufficiency of his me- 
nod be ſnewn for defining the ratio between the different ve lo- 

cities 


Parts, can with an equal force equiponderate and ſtop the efflux 


-puſh and throw 1t out with great force; the blood, protruded 
thus into the arteries, as the aorta and pulmonary artery, and 
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cities of the blood flowing thro' the aorta, in the different caſes 
of a refiltance or none: But fince by that experiment, not only 
one but both velocities are found greater than they ſhould be z tatio 
whence the ratio between them, may not be much diſturbed, theWthe ! 
proportion laid down by Dr. Keill may be pretty ſafely aſſumed than 
as near the truth. e prec 
Having thus diſcovered the errors of others, Dr. Jurin lays end, 
_—_ order to prevent any ambiguity) the exact ſtate of the. 
ueſtion. | 
e By the force of the heart he means, either the motion of the 
heart, whilſt in Oyſtole or contraction; or the motion of ary 
weight, which, oppoſed to the blood flowing out of the hear, 
and carried with a proper degree of velocity towards the contrary 


of the blood, and conſequently, the contraction of the hear 
itſelf. | 

Since it is hardly to be expected, that we can determine the 
force of the heart 2 priori, becauſe we are not throughly ac: 
quainted either with its inward contexture, the nature of the con- 
tracting cauſe, or its force, it remains, that we eſtimate tha 
force by its effects, or 2 poſteriori. e ET wp 

The whole action of the heart conſiſts in the contraction of in 
ventricles; but the ventricles in their contraction impinge upon 
the blood, and communicating a part of their motion thereto, 


tending every way, impinges partly upon the coats of the arte 
ries, that are now collapled and flaccid after their /yſtole, an 
partly upon the preceeding blood, that flows more ſlowly} 
whence the coats 1 the arteries are gradually diſtended, and the 
antecedent blood is accelerated: If we imagine the arteries di 
vided into very {mall tranſverſe ſections; by the firſt ſmall por 
tion of blood, that lows out of the heart into the firſt ſection 
that ſection is partly diſtended, and the blood that before wa 
contained therein is partly protruded into the next ſection, whic 
is thereby diſtended and this action is continued thro? all the ſuc 
ceeding ſections of the arteries ; afterwards the ſecond and thit 
Portions of the blood and then the ſucceeding ones are throw 
into the firſt ſection of the artery, which they thereby dilate 
little more, and ſucceffively propel the blood, that was before 
contained therein, into the next ſections; and thus is continued 
till all the blood be thrown out of the ventricles: But this we art 


to obſerve, that the arteries, the more contracted and _ 
| the 
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they become, the leſs they reſiſt their dilatation; but the more 
they are dilated; the more ſtrongly they reſiſt any further dila- 
be. Nation; and therefore, that the force of the blood flowing out of 
the lte heart is at firſt more employed in diftendigg the arteries, 
than in protruding the antecedent blood; but that at laſt the 
preceding blood is propell'd more than the arteries are diſ- 
ended ; for, now being rigid and ſtiff, they ſcarcely admit of 
the Moy farther dilatation, F 
Since the blood, flowing out of the heart, communicates, as 
has been already ſaid, a part of its motion to the coats of the 
arteries, and a part to the preceeding blood, it muſt neceſſarily 
ble of its former velocity; conſequently, while it ſtops the 
contraction of the ventricles, it receives a new impulſe from 
them, part of which it expends, in the ſame manner as before, 
on the coats of the arteries and the preceeding blood; whence 
tis again retarded, and receives another impulſe from the 
rentricles, and ſo on, till all the blood be thrown out of them. 
Beſides the above - mentioned cauſe, there remains another, 
whereby the blood flowing out of the heart is gradually retard - 
ed, and conſequently, receives new ſucceſſive impulſes from the 
contraction of the ventricles ; for, tho' we ſuppoſe the blood, 
fowing into the aorta, to meet with no reſiſtance at all, and 
conſequently ſuffer no diminution of its motion; yet fince it is 
conveyed from a wider into a narrower channe], it continually 
encreaſes in length, till it come all into the aorta; and fince 
the ſection of the aorta is not diminiſh'd, the velocity of the 
blood neceſſarily muſt; for, the motion of the blood is in the 
compound ratio of the ſe&ion of the aorta, the velocity 
therein, and the length of the column of blood by Dr. Jurin's 
Theor. 3. of running waters; but fince that portion of the 
blood, which is afready come into the aorta, is gradually re- 
tarded, the blood, ſtill contain'd in the ventricle, will be thence 
retarded, and conſequently, the contraction of the ventricle 
ſelf; whence the ventricles will continually communicate 
ich{Wiiferent parts of their motion to the contiguous blood, that is 
ve nceflantly retarded upon theſe accounts: Hence it appears, to 
irdWoblerve this by the bye, that the motion of the blood flowing 
un out of the heart is different from its motion, when now thrown 
e aut of it, and actually running in the arteries; as alſo, that 
ore the ſtroke or impulſe of the ventricles upon the blood, that 
otherwa ys would be but one, and performed in a moment of 


ume, is by means of the above-mentioned cauſes, by wor 
the 


* 
* yy 
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the blood is continually retarded, continued thro' the wholelfl D. 
ſyſtole of the heart. | | the e 
We may therefore conſider either of the ventricles of the! j:cs, 
heart, impelling the blood, as a given body, impinging with of noti: 
given velocity upon another body at reſt, and to which commuM wbe 
nicating a part of its motion, both bodies are carried with Achat 
common velocity: but its force is equal either to the produtWy rw! 
of the weight of the ventricle and its initial velocity, before if yate 
impinges on the blood; or to the ſum of the motions of the vate 
ventricle, and effluent blood, and of the motion communicatedM ſum 
to the coats of the arteries, and to the preceeding blood; aof w: 
even, ſuppoſing all refiitance of the arteries an preceedinꝗ Co 
blood remov'd, to the ſum of the motions of rhe ventricle and prod 
effluent blood. We EE me !. 
| | Wy of th: 
Theorem. 1. The motion, with which à hollow engine unepuali vc { 
contractile, is made to contract, is equal to the ſum of the produtWMlits re 
of each particle of the engine into its reſpective velocity. This ap plied 
pears from mechanics. Er, tan 
| 3 : . : _ Wrelpe 
Corol 1. The motion of the engine is leſs than the produWM ( 
of the weight of the engine into the velocity of thoſe pari the o 
thereof, which in the time of contraction move the ſwifteſt. meat 
Cor. 2. The motion of the engine is equal to the product i; eq 
its weight into ſome mean velocity between the velocities of 191 
thoſe parts of the engine that move ſwifteſt, and thoſe tha gire 
move ſloweſt. | 1 50 Cr 


Cor. 3. If many ſimilar engines contract fimilarly with conti 
mean velocity, either equable or unequable, yet fimilarly in city, 
creas'd or diminiſh'd in all the engines; the motion, wih the! 
which each engine is contracted, is in the compound ratio of of tk 
the quadruplicate ratio of the homologous diameter of the any 
engine, and the inverſe ratio of the time in which the contracMl ntio 
tion 1s performed; or the compound ratio of the weight of the ver 
engine, the ſubtriplicate ratio of the ſame weight, and the ofch 
inverſe ratio of the time. | "ii 


Theor. 2. / by contraction water be forced out of a hull 
engine as AB CD Plate X. Fig. 11. uneqgually contractile, the mii p 
of the water, running out of the orifice A, is equal to the ſum" 
the products of any tranſverſe ſections of all the filaments of watts L 
AB, AC, AD, each into its reſpective length and velocity. E 

| : Denon ty 
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Demonstration. Inſtead of the filaments of water, ſuppoſe 
the engine to conſiſt entirely of very ſmall tubes, of une qual 
zes, As A B, AG, A D, terminating in the orifice A: The 
motion of the water in any tube is equal to any ſection of the 
wbc multiplied into the velocity of, the water, running thro? 
that ſection, and into the length of the tube by Theor. 3. of 
funning waters: Conſequently, the ſum of the motions of the 
vater in all the tubes taken together, or the motion of the 
water running out of the orifice of the engine, is equal to the 
ſum of the products of the ſections of all the tubes or filaments 
of water into their reſpective lengths and velocities. Q. E. D. 

Cor. r. The motion of the effluent water is leſs than the 

toduct of the orifice A, the velocity of the effluent water and 
ne length of the longeſt filament” of water; for, the product 
of the orifice into the velocity of the effluent water, is equal to 
the ſum of the products of each ſection of the filaments into 
is reſpective velocity; and the ſum of theſe products multi- 
pied into the length of the longeft filament of all, is greater 
than the ſum of the ſame products, each multiplied into its 
teſpective length. 

Cor. 2. The motion of the water is equal to the product of 
the orifice A, and the velocity of the efluent water into the 
mean length between the longeſt and ſhorteſt filaments ; or it 
; equal to the product of the quantity of water, running out in 
given time, and of the aforetaid mean length, applied to that 
oven time. | | 

Cor. 3. If ſeveral fimilar engines full of water be fimilarly 
cContracted, with either an equable, or unequable mean velo- 
in city, yet ſimilarly increas d or diminiſh'd- in all the engines ; 
ig the motion with which the water runs out of the orifice of any 
of them, is in a ratio compounded of the quadguplicate ratio of 
any bomologous diameter of the engine, and the reciprocal 
ratio of the time, in which the contraction of the engine is 
performed; or ina ratio compounded of the ratio of the weight 
ofthe engine, or the bulk of water, that is either contained in 
the engine, or has run out of it, the ſubtriplicate ratio of the 
le weight or bulk, and the reciprocal ratio of the time. 


J Problem. 2 find rhe force of the heart. 


Let p be = the weight of the left ventricle, or the quan- 
1M tity of blood equal to the ſame weight; 8 = its internal ſu- 
perficies; / = the mean length of the filaments of blood run- 

Vi. VE 3k ES ning 


blood flowing out of the heart; 2 = the time in which the 
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ning out of it; $= the ſection of the gorta; 4 = the quantity 1 in 
of blood, contained in the left ventricle ; the time in which 8 


the blood would be thrown out of the heart, upon removing cord 


the reſiſtance of the arteries and antecedent blood; v = the! 1 
variable velocity, with which the blood running out of the folli 
Heart would flow thro' the aorta, upon the removal of the re. 
ſiſtance; x = the variable length of the aorta, run over by the 


length x is run over. 


Hence the mean variable velocity of the blood, contiguou < 
to the ventricle, or the mean velocity of the ventricle itſelf i ref 


3 
=>. 


The motion of the ventricle is ( by Theor. 1, cor. . 5 
=P * . | | | dim 
yo Ct 


„Th motion of the effluent blood is ( by Theor. 2. cor. 20 be n 
= C E.. | 1 on, 
The ſum of all theſe on the force of the ventricle is = . C 


= a acce 

X 4 TI Ts; but » is = =; whence the force of the thro 

a 2 9 '# 

ventricle by Sir Jaac Newton's inverſe method is = FL 5 

. Pp 4 — 4 2 5 - * G 

x F =; but when 2 is , [x will be= 9 ;henceth - 

2 | SY . llow 

force of the ventricle is = 7 x : ＋ ＋ 1. - — 
2 5 

In the like manner is the force of the right ventricle found pu 

— 2 - i = — —- A; for, the ſame things in the right ven. of 

tricle are expreſs'd by Greek characters, which in the left ven Ka 

tricle are by Roman. or 

H ence the whole force of the heart is | ſuff 

. of tl 

rn e ther 


. If we ſuppoſe p = 8 ounces Avoirdupois = 13. 128 cubic and 
inches; 7 = 4 ounces Avoird. = 6. 564 cubic inches; S= leng 
10 ſquare inches; 2 = 10 ſquare inches; }= 2 inches; 8 the 
| | I inc 
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inch and 4; q= 2 ounces Avoird. = 3. 282 cubic inches 
$= 4.185. ſquare inches, and o. 583 ſquare inches ac- 
cording to Dr. Keill's experiments; 2 = 19, — 

The force of the ventricles will be equal to the motion of the 
following weights, to wit, that of the left ventricle will be 
nine pounds one ounce ; of the right ventricle, fix pounds three 
ounces ; of the whole heart, 15 pounds four ounces; the ve- 
Jocity of which weights is ſuch as that they may run over the 
length of an inch each ſecond of time. | 

Cor. 1. As often as the pulſe becomes quicker; either the 
refiſtance is diminiſh'd, or the force of the heart 1ncreas'd, or 
a leſs quantity of blood than uſual is thrown out of the heart at 
each ſyſtole or contraction. 

Cor. 2. If the pulſe be {lower than ordinary; either the re- 
iſtance mult neceſſarily be increas'd, or the force of the heart 
dimini{h'd, or a greater quantity of blood be thrown out of it. 

Cor. 3. If the reſiſtance be increas'd, either the pulſe will 
be neceſſarily retarded, or the force of the heart increas'd, or 
a is quantity of blood than uſual be thrown out of the heart. 

Cor. 4. If the reſiſtance be diminiſh'd, either the pulſe is 
accelerated, or a greater quantity of blood than ordinary is 
thrown out in each ſyſtole, or the force of the heart is dimiaiſhed, 

Cor. 5. If the force of the heart be increas'd, either the 
feſiſtance will neceſſarily be increas'd, or the pulſe accelerated, 
or a greater quantity of blood be thrown out of the heart. 

Cor. 6. If the force of the heart be diminiſhed, either the 
reſiſtance muſt be neceſſarily diminiſh'd, or the pulſe become 
lower, or a leſs quantity of blood be thrown out of the heart. 

Cor. 5. When a leſs quantity of blood is thrown out of the 
heart ; either the pulſe is accelerated, or the force of the 
heart diminiſh'd, or the reſiſtance 1s increas'd. 

Cor. 8: When a greater quantity of blood is thrown out of 
the heart; either — pulſe will become ſlower, or the force of 
the heart be increas'd, or the reſiſtance be diminiſh'd. 

Kholium 1. Since it ſeems very difficult, accurately to de- 
termine the internal ſuperficies of the ventricles, or even the 
ratio of their diminution in contraction, the Dr. has thought it 
ſufficient to eſtimate them nearly; ſince if you ſuppoſe each 
of them equal either to 12 or 8 ſquare inches, there will 
thence ariſe but a very inconſiderable change in their force 
and the ſame thing may likewiſe be obſerv'd of the mean 
length of the filaments of the blood: Beſides, the differences of 
the ſections of both arteries, and their branches immediately 


RET 5 iſſuing 
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. iſſuing from the heart, are neglected, as being very difficult to Ti 
eſtimate, and almoſt infenfible; otherways the force of the Myho! 
heart muſt have been ſo much leſs than it is determined above. Io th 
Schol. 2. Dr. James Keil has determined the velocity of Mime 
the blood flowing out of the heart, the reſiſtance being remov d, Nind i 
to be nearly ſuch, as to run over fix foot and in each ſecond of Mb fl 
time; but he ſuppoſes, the velocity of the blood to be equi. 
ble all the — {yſtole, whereas Dr. Jurin has ſhewn anne 
above, that it is conſiderably unequal, and continually retarded 
from the beginning of the ſyſtole: If any one would determine MWmnuc! 
this velocity, let him ſubſtitute the force of the ventricle laſt Mike v 
found, in the fourth equation above ſet down, and let x bebe n 
ſuppos'd of any value, in order to find v or the velocity correſ:Wluto | 
ponding thereto; thus, fince at the beginning of the ſyſtole, ; Ming ir 


is o, and at the end x is = ＋3 hence is determined the vel Nit 


city with which the blood at the beginning of the ſyſtole may eſis 
run over 14 foot and 4 in a ſecond of time, and at the end 3 
foot and 4 in the ſame time: And in like manner in the right 
ventricle: With the initial velocity the blood will run over about Bu 


10 foot and £ in a ſecond of time, and with the final 3 font bove 
in theſame ſpace of time. - 
Dr. Zurin has hitherto applied that hypotheſis, wherein the = 


| muſcles, conſtituting the ventricles of the heart, acquire in a 
moment of time all their motion of contraction: But if we ſup- 
1 oſe their motion communicated, not in a ſingle moment, yet in 
bo very ſmall a ſpace of time, as compar'd with the whole du- 
ration of the ſyſtole may have an inconſiderable ratio thereto, 
the force of the heart muſt be ſuppos d ſomewhat greater than 
| it is determined above; but if that motion be ſuppos'd, in the 
l rogreſs of the ſyſtole, to encreaſe in the ratio of 0 time, the 
Whole quantity of motion, acquir'd at the end of the ſyſtole, 
. will be twice greater than is ſuppos'd above, when there is no 
6 reſiſtance to the blood flowing out of the heart ; but when there 
is the uſual reſiſtance, the ſame will be five times greater, 2 
1 will eaſily appear upon making the calculation: In like man- 
ner the Dr's calculation may be accommcdated to any other 
hypothefis, wherein the motion of the ventricles is increas'd in 
| 2 duplicate or any other higher ratio of the time; but the 
1 force acquir'd at the end will be found much greater than is 
| ſuppos'd above ; to wit, from a duplicate ratio a triple force, 
| from a triplicate a quadruple, from a quadruplicate a quin- 
tuple, and ſo on in infinitum. | Th 
| c 
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to The ſecond hypotheſis, in which the ventricles acquire their 
the Mybole quantity of motion in a very ſmall ſpace of time, ſeems 
ve, Mio the Dr. more probable by far than any of the reſt ; fince 
of Mime time muſt neceſſarily be ſpent in jproducing any motion, 
, W:cd fince the motion of the ventricles does not ſeem to increaſe 
| of Mb lowly, but that it may be increas'd with a greater velocity 
14 · nan in the ratio of the time; for, the motion of the muſcles 
annot be performed by the ſole impetus of any fluid proceeding 
ſom the blood; ſince with either arm we may produce 4 
nuch greater motion than that of the blood flowing thro' all 
the veſſels of the body; it remains therefore, that the fibres of 
the muſcles, of which the ventricles of the heart conſiſt, be put 
into motion by a certain kind of rareſcency of the liquors flow - 
ug into them; for, as often as it acquires a great force, it is 
for the moſt part ſudden and almoſt inſtantaneous: Add to this, 
that the motion of the ventricles is much leſs by this hypo- 
theſis, than by the third: For, the wiſe author of nature never 
—_— a greater force, than is ſufficient for obtaining the 
end, x 

But whether this hypotheſis be admitted, or any other of the 
1bove-mentioned, all the Dr's corollaries may be equally de- 
laced from the problem; and whether they may afford any 
fiſtance in explaining the hiſtory of diſeaſes muſt be left 
o the ſagacious phyſician; but it may be eaſily known from 
the nature of each diſeaſe, whether the reſiſtance be increas'd 
r diminiſh'd; and it is probable, that the force of the heart 
; increas d or diminiſh'd upon the increaſe or diminution of 
the force of the reſt of the muſcles; tho' the celebrated Bellini 
has determin'd otherways, | 


Theor. 3. The whole motion of reſiſtance to the blood, 

fowing out of the heart during the ſyſtole; or the whole 
notion communicated to the preceedins blood and to the 
wats of the arteries, is very nearly equal to the whole 
Ice of the heart. 


Demonſtr. After each ſyſtole of the heart, that part of the 
Wr14 and pulmonary artery next to it, remains full of bload, 
during the whole ſyſtole of the arteries : For, neither their make 
r councetion with the heart ſuffer the entire collapſing of their 
coats, or their cavity to be without blood; otherways, upon 
the contraction of the remaining parts of the arteries, the 
blood contained therein, would be impell'd back in: > that 


empty 
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empty cavity with a motion, both uſeleſs and contrary to the ng 
tural motion of the blood; and in that caſe the ſemilunar valve 
would not be diſtended towards the ventricles, and conſequently 
the blood thrown out of the auricles into the ventricles, even it 
the diaſtole of the heart, would be protruded into the arteries, 


Hence it appears, that the laſt quantity of blood, thrown oy 


of the heart after each ſyſtole, continues immoveable in the arte 


ries z and canſequently, has both received the whole motion 


the ventricles, and likewiſe communicated the ſame partly to the 
antecedent blood, and partly to the coats of the arteries. Q. E.) 

Theor. 4. The motion communicated to the Preceeding blood. 
he 1yſtole is to that communicated to the coats of the arterie 
very nearly as the time of the ſyſtole to that of the diaſtole. 

Demonſtr. Since the blood is carried with an equable motia 
thro! all the veſſels of the body, excepting thoſe parts of the ar 
teries nearer the heart ; both that motion, which the blood loſe 
by its friction againſt the ſides of the veſſels, and likewiſe tha 
communicated to it by the /yſtole either of the heart or arteries 
muſt neceſſarily be equal in equal times; but the motion, com 
municated to the blood by the lte of the arteries, is precifel 

cd upon the coats of the arteries hy 
the /y/ſtole of the heart; ſince the arteries are contracted wit! 
the very ſame impetus with which they were dilated ; and find 
the /3#ole of the arteries continues the ſame time with the gi 
ſtole of the heart, Cc. Q. E. D. . 

Corol. If with Dc. Keil} we ſuppoſe, the ſyſtole of the hes 
to be performed in I of the time between two pulſations, the mc 
tion communicated to the preceeding blood will be 4 of the whok 
force of the heart, and the motion communicated to the arterie 
will be double the former or $ of the whole force of the heart. 

Theor. 5. The force of the heart in different animals is in 
ratio compounded of the quadruplicate ratio of any homologil 
diameter of the animal, and the inverſe ratio of the tine: 
which the heart is contracted; or, in a ratio, compounded i 


the ratio of the weight, either of the heart itſelf or of il 


Whole animal, the ſubtriplicate ratio of the ſame weight, al 
the reciprocal ratio of the time. 

This is eaſily demonſtrated, either from Corol. 3. Theor. 1 an 
2. or from the power of the heart, as determined by the prececd 
ing problem. 

Cor. 1. If we ſuppoſe the force of the heart to be in the ratio 
the weight either of the heart itſelf or of the animal, or of th 


whole quantity of blood in the animal; the length of the an! 
| 10. 5 
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nM.) will be in the ratio of the time in which the /y/?ole of the 
veeMeart is performed, or in the inverſe ratio of the frequency of the 
| If ſat ion. 5 ; | 
1 — 2. If the ratio of the length of the whole animal be 
. Weccater than the inverſe ratio of the frequency of pulſation, the 
tio of the force of the heart muſt neceſſarily be greater than 
the ratio of 1ts weight. Þ | | 
S:holium. Since it is evident by experiment, that the pulſa- 
oss in children are by ſo much leſs frequent than thoſe in grown 
people, as children are ſhorter than they. We muſt conclude by 
(yr. 2. that the force of the heart of a grown perſon is in a greater, 
tio to the force of a child's heart, than is the ratio of their 
xights; and the ſame holds in all other muſcles; for, ſhould 
the ſtrength of the body be in the ratio of its weight, children 
nipht diſpatch equal ſpaces in the ſame time with grown per- 
ſons, p | | 5 
In the ſame manner, as the mot ion of the blood, flowing out 
ofthe heart, was determined by Theor. 2. ſo in like manner may 
that of the urine flowing out of the Urerbra ; by ſuppoſing the 
knoth of the Urethra and bladder to be 12 inches, and two 
ounces of urine to be diſcharged in a ſecond of time; for, in that 
ale the motion of the effluent urine will be equal to the motion 
a weight of one pound and a half, which runs over the length 
of an inch each ſecond of time: But fince the urine is diſcharged 
xt only by the contractile force of the bladder, but likewiſe by 
the concurrence of the diaphragm and abdominal] muſcles, 
he force of the bladder cannot be eſtimated by the motion of the 
urine, | 


n Account of a contagious Diſtemper among Cows near Lon- 


1 don; by Mr. Bates. Phil. Tranſ. No 3 58. p. 872. | 

90088 A B O U T the middle of Z«ly 1714. the diſtemper appearing 
ne | at 1/ington,” and the Lords Juſtices having notice — 

ed 6 Irlered Mr. Bates to examine into the truth of the report of its 


eing contagious; and the Lord Chancellor having granted ſuch 
uthorlty as was proper to make the diſcovery, four Juſtices of 
te peace for the county of Middleſex were alio appointed to 
ke the neceſſary examinations? 
Purſuant to thoſe orders they went to Hington, and there they 
wnd, that Mr. Ratcl if had loſt 120 cows out of 200; Mr. R= 
rd 52 out of 92; and Mr. Pullen 58 out of 87: Mr. Rarciif 
are the following account of this diſtemper; the cows —_ 
| | e refuſed 
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refuſed their food; the next day they had huſkiſh coughs, and 
voided excrement like clay; their heads ſwelled and ſometime 
their bodies; in a day or two more there was a conſiderable diſ 
charge of a mucous matter by the noſe, and their breath had ; 
offenfive ſtench ; and laſtly, they had a ſevere purgins, whic 
was ſometimes bloody, and which terminated in death; that ſon 
died in three days, and others in five or fix, but that the by]] 
lived eight or ten days; that all the time of their illneſe, the 
refuſed all manner of food and were very hot. 

Several of the coꝛv- leec hes or Doctors agreed, that it was a mut 
rain, or rather a plague ; and all the methods, they had tried 6 
2 cure, proved unſucceſsful. | 
Mr. Bares, being ordered by the Lords Juſtices to deliver i 
writing what ſhould be proper to be done, drew up the folloy 


ing propoſals. | bl 

I. That all ſuch cows as are now in the poſſeſſion of Mr. Not 4 
cliff, Rufford and Pullen be bought, killed and burnt; of ; "i 
leaſt, that the ſick be burnt; and thoſe, that are well, kept an 5 
ſecured on the grounds where they now are, that ſuch of thema the 
ſicken or die of this diſtemper may be burnt. | Pp 

2. That the houſes, in which thoſe fick cows have ftood, ! L 
waſhed very clean, and then ſmoaked by burning of pich, t. * 
and wormwood, and be kept three months at leaſt before a der 
other cows be put into them. and 

3. That the fields, where thoſe fick cows have grazed, M then 
kept two months before any other cows are ſuffered to ſtand off ſme 
graze thereon. | 5 ſhri 

4. That the perſons, look ing after ſuch cows as are ill, ſhoull ar 
have no communication with thoſe that are well. . ima 

5. That the ſame methods be obſerved, if any one of the cov ſpor 
keepers ſhould get this diſtemper amongſt them; and that 1 
ſoon as they perceive any of their cows to refuſe their meat, ff bun 
have any other ſymptoms of this diſtemper, that they imm tre 
diately ſeparate them from the reſt, and give notice to ſuch pe file. 


ſons as the Lords Juſtices ſhall appoint, that they may be bum were 

and that the places where they have ſtood or graz d on be order 

as above. | | 
6. That the cow-keepers be required to divide their cows n 

ſmall parcels, not above 10 or 12 to be in a field together. 
The four Juſtices of the peace had orders to comply with t1 

preceeding propoſals, and to allow 4o 5. for every ſick cow thi 


was burnt, belonging to Mr. Rateliß, Rufford and Pillen: Þ 
| | n 
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the free intercourſe, which both maſters and ſervants had had 
with each others cows, had ſpread the contagion; and the diſtem- 
per began ſoon to appear in ſeveral other neighbouring places. 

The Gentlemen then ſummoned all the cow-keepers in the 
county, and acquainted them with the above - mentione propoſale, 
and offered them 40 5. for every cow they burnt, that had not 
been ſick above 24 hours; but for ſuch as had been longer ill, or 
were dead, they would allow no more than the value of their 
ſkins and horn ss ; a 

Upon diſſecting 16 cows in different degrees of infection, 
Mr. Bates found the putrifaction of their viſcera to increaſe 
in proportion to the time of their illneſs: The firft five he 
opened, had herded with thoſe that were ill, and the ſymptoms 
of this diſtemper were juſt become viſible; in theſe the. 
gal bladders were larger than uſual, and replete with bile of a 
natural taſte and ſmell; but of a greener colour; their pancreas 
were ſhrivelled,. ſome of the glands obſtructed and tumefied ; 
ſereral of the glands in their meſenteries were twice or thrice 
their natural bigneſs ; their lungs were ſomewhat inflamed and 
their fleſh felt hot: All other parts of their viſcera appeared as 
in a healthful ſtate; 0900 e 

The next ſix he opened, had been ill about two days; in theſe 
the livers were blacker than uſual; and in two of them, there 
were ſeveral cyſts replete with a petrified ſubſtance like chalk, 
and about the bigneſs of a pea ; their gall-bladders were twice 
their uſual bigneſs, and filled with bile of a natural taſte and 
ſmell, but of a greener colour than the firſt; their pancreas were 
ſhrivelled; ſome of their glands were very large, and hard, and 
of a blackiſh colour; their lungs were inflamed and had ſeveral 
mall cyſts a forming; their inteſtines were full of red and black 
pots; their fleſh was very hot, tho? not altered in colour. 

The five laſt he opened were very near dying; in theſe he 
found the liver blackiſh, much ſhrivelled and contracted; and in 
three of them, there were ſeveral cyſts as big as nuts or nutmegs, 
filled with a petrified ſubſtance like chalk ; their gall-bladders 
were about three times their uſual bigneſs, and filled with bile 
of a natural taſte and ſmell, but of a deep green colour; their 
fancreas were ſhrivelled and contracted; ſeveral of their glands 
vere very large and hard, and of a black colour; ſeveral of the 
glands in the ir meſenteries were diſtended to 8 or 10 times their 
natural bigneſs, and very black; in the pelvis of moſt of thoſe 
glands in two cows there was a yellow petrifaction, of the conſiſ- 
tence of a ſand-ftone ; their inteſtines were of the colour of a 

Yor. VL fo | G g g ſnake, 
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make, their inner coat being excoriated by purging; their lungs 
were much inflamed, with ſeveral cyſts containing a yellow py. 
rulent matter, ſeveral of them as big as a nutmeg ; their fleſh fr 
was exceeding hot, tho? very little altered in colour. 
Mr. Ses has here only given a general account of his diſſec. ſu 

tions, in the three different ſtages of the diſtemper, in which the fl * 
difference was but inconſiderable. ROE IRON Fo di 
The three following caſes were very extraordinary; for, in one ſu 
of them the bile was petrified in its veſſels, and reſembled a tree 
of coral, but of a dark yellow celour and brittle ſubſtance: In 
another there were ſeveral inflammations on the liver, ſome a 
big as half a crown, cracked round the edges, and appeared ſe- 
parating from the ſound part, like a peſtilential-carbuncle; In a 
third, the liquor contained in the pericardium (for lubricating 
the heart in its motion) reſembled the ſediment of aqua taltis; 
and had excoriated and given as yellow a colour to the whole ſur. 
face of the heart and pericardiun, as aqua calris could poſlibly 

have done. My od to 1; 

In giving his opinion of this diſtemper, Mr. Bates premiſe, 
that all cows have naturally a purgation by the anus for five or 
fix weeks inthe ſpring, from the firmneſs of the graſs, as the cou- 
keepers term it; during which time they are briſk and lively, 
their milk becomes thinner and of a bluiſh colour, ſweeter to 

the taſte and in greater quantity; but the ſpring, preceeding this 
diſtemper, was ſo dry all over Europe, that the like was not 
known in the memory of any one living; the | conſequence of 
which was little graſs, and that fo dry and without that frmne/* 
it has in other years, that he could not hear of one cow:-keeper, 
who had obſerved his cows to have that purgation in the ſame 
degree as uſual; and very few who had obſerved any at all: 
They all agreed, that their cows had not yielded above half the Th 
quantity of milk that ſummer they did other ſummers ; that ſome 
of them were almoſt dried up; that the milk they did-give was 
much thicker and yellower than in other years: It. was obſerved 10 
by the whole town that very little of the milk, then ſold, would def 
boil without turning; and it is a known truth, that the weakeſ 


of the common purges you can give a cow entirely takes away 
her milk: From all which circumſtances, and ſeveral others of fo 


leſs moment that occurred, during his daily copverfation at that | 
time with cow-keepers, Sc. he thinks it evident, that the want = 
of that natural purgat ion was the ſole cauſe of this diſeaſe; by 1 : 
producing thoſe obſtructions, which terminated in a puttiſaction 7 
and made the diſtemper contagious. UE 3c w4 a 

| | | . Cons wit] 


ROYAL SocirTy.. 419 


Cows are Iikewiſe ſubje to a purgation (tho in a leſs degree) 
from the ſame quality in the graſs, about the latter end of Sep. 
t2mber, which is called the latter ſpring; and which Mr. Bare 
ſuppoſes contributed confiderably to the preventing the increaſe 
of this diſtemper; for this purgation coming on ſo — after the 
diſeaſe appeared, it is not unreaſonable to r* but it freed 
ſuch cows, as were not much injured from the bad effects of thoſe 
obſtructions, occaſioned by the want of their vernal evacua- 
tonn 4% S er How 

Several phyſicians attempted the cure of this diſtemper, and 
made ſeveral eſſays to that purpoſe; but by the diſſections 
Mr. Bates was convinced of the improbability of their ſucceed- 
ing: However, he made trial with the following recipe and di- 
tections from Holland, ſaid to have been uſed there with good 
ſucceſs; but the effect was anſwerable to his expectation; for, in 
2 vaſt many inſtances he was not ſenſi ble of the leaſt benefit, 


E Herb. Aritoloch: rotunde = 
A - Peronece aa M. VIII 
 Hy{jops, 
Rad. Gentiane, 
Angelice, . 
Petaſitidis, 
Carline, aa lb. is | 
1 1 354i. Miſe fi D £ 
Juniperi, a a Ixii. Miſce fiat puluis. vi 
Phil. Tranſ. Ne 338. in fine. 


An ounce of this powder at a time is to be given in water three 
or four mornings ſucceſſively ; then intermit for four days; and if 
=> diſtemper continue, repeat the powders in warm water as 

„ | + ag06] | 

There was no one method in practice, but was tried on this 
occaſion, tho* none of them was attended with any appearance of 
ſucceſs, excepting that of bleeding plentifully, and giving large 


quantities of cooling and diluting liquids; but even by this me- 


thod, the inſtances of ſucceſs were ſo few, that they do not de- 

lerve any further notice. 
The Lords Juſtices being informed, that the feeding cows 
with diſtillers grains was a new cuſtom, and the cauſe of th: 
| Gg g 2 diſcaſ⸗ 
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diſeaſe, order'd Mr. Bates to enquire into the truth of it; but 
he found it to have been the practice of ſeveral of the cow: 
keepers upwards of 20 years, without the leaſt appearance of 


any inconvenience ; and that ſome of thoſe who had ſuffered | 


moſt, had never given any; nar is there any difference between 
thoſe of brewers and diſtillers, only that the latter are drier. 

It was likewiſe ſaid, that the want of water was the cauſc 
of this diſeaſe, the ſprings and places where people uſed to 
water their cows, being almoſt every where dry; and many 
were obliged to ſend them ſeveral miles for water: This might 
produce ſome difeaſes, but ſuch only as they could get by the 
fatigue of being driven fo far; for, Mr. Rateliß, Mr. Ruffor, 
and Mr. Pullen had the new river water running thro? the very 
grounds, where their cows conſtantly graz d; and ſo had moſt 
of the cow-keepers at Mington: There were at that time ſeve- 
ral other reports of the cauſe of this diſtemper, but none that 
had any ſhew of reaſon. 

About the latter end of September the diſeaſe increaſed, and 
the numbers brought to be burnt were ſo great, that it could 
not well be executed; therefore, it was judged proper to bury 
them 15 or 20 foot deep, firſt making large inciſions in their 
moſt fleſhy parts and covering them with quick- lime: Such 
as had ſick cows brought their calves to be buried, and were 
allowed from 5 to 10s. the calf, | «< 

In the beginning of October being informed, that ſome of 
the cows in Norfolk, Suffolk and Herrfordſ#ire had catched this 
diſtemper, and apprehending, that it would become general, 
Mr. Bates gave in the following report to a Committee of 
council, Er TE RY Ce | 

The diſtemper among the cattle increaſing and beginning to 
appear in ſeveral other counties, I thought it my duty to ac- 
quaint your Lordſhips with the hazard that may attend their 
not being duly buried: It is the opinion of all phyſical. au- 
thors that treat of contagious diſeaſes, as well as of ſeveral of 
the phyſicians in London, that a putrifaction of ſo many cows, 
as there is reaſon to fear will die of this diſtemper, may pro- 
duce ſome contagious diſeaſe among men; unleſs they are bu- 
ried ſo deep under ground, that the infectious efluvia cannot 
injure the air, which I am certain has very rarely been com- 
plied with, excepting in the counties of Middleſex, Eſſe and 
Surry; the Gentlemen employed being capable of acting in 
theſe counties only: It is affirmed by ſeveral now living, that 
here was a mortality among the cattle a little before the laſt 
3 a „ grea 
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eat plague in 1665, which was imputed to the want of a 
ue care in burying them : And your Lordſhips may know of 
rhat importance this was Judg 

Wits of Holland, and ſeveral other princes and ſtates, by the 


ed by the king of Pruſſia, the 


xe they took to publiſh, decrees and placarts, commanding 
hem to be buried upon pain of death, or other ſevere penal- 
es; and I humbly conceiye it would be neceſſary, not only, 
o bury ſuch as ſhall die, but likewiſe ſuch as are already 
ad 3 as alſo that they be buried g or 10 foot deep at leaſt. 

Their Lordſhips thought fit to defer all proceedings upon 
lis report, till the diſtemper, becoming more general, ſhould 
nake it neceſſary; but that neceſſity never happened; for, 
zithin three weeks or a month after, the following particulars 
mcurr'd to put an end to the diſtemper. TF 
The cows began their latter purging, which contributed 
nuch to prevent the diſtemper from appearing in freſh places; 
id the cow-keepers were convinced, that the diſtemper was 
curable. The knowledge of the diſtemper was ſpread all 
ver England; ſo that none would buy a cow in the country; 
id the Gentlemen prevented their being killed in town, by 
wing the markets examined daily; and ſuch meat con- 
emn d, as appeared ſuſpicious : The cow-keepers now divid- 
| their cows into ſmall parcels, whereby they loſt only that 
which the diſtemper happened, whereas, before that me- 
bod, when one cow catched that diſtemper, if ſhe herded with 
,2 Or 300, the contagion was ſuch, that ſcarce! one eſcaped: 
Thoſe who had no fick cows avoided all communcation with 
ach as had: They likewiſe found, that the keeping their cows 
0 long when ill, had been the chief cauſe of their loſs ; they, 
wr 4 now brought them to be buried upon the firſt a 
rarance of the diſtemper, before the contagion could poſſibſy 
ure got to any great height. 7 "MI | ; 
The ſeverity of this diſtemper in England did not laſt above 
tee months; tho it was not entirely ſuppreſſed till about 
riſimaſs: But in ſeveral other countries it continued two or 
bree years; and Mr. Bates was credibly informed, that it ſtil] 
wed in Holland with as much violence as ever; and that they 
lt in cows, oxen and bulls, upwards of $00,000. i 
The divine providence has ſo diſpoſed the matter of animal 


- 


dies, as to render contagious diſeaſes very ſeldom infectious 
0 different ſpecies; but experience plainly ſhews, that conta- 
ons may be communicated to the ſame ſpecies, by touching 
ic woollen, linen, c. to which the infectious effluvia of the 

e diſeaſed 
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diſeaſed had adbered, tho' the two bodies ſhould be at a ve 
great diſtance from each other; and Mr. Bates ſuppoſes, th; 
more hundreds died from the infection, which was carried b 
the intercourſe the cow-keepers had with each other, than fi 
gle ones by the original putrifaction. 2» 75 

The number of cows and bulls loſt by this diſtemper in th 
counties of Middieſen, Eſſex and Surry, were 17 z and 

The loſs the cow-keepers ſuſtained, as delivered in ups 
oath was 245008, allowing 6}. per cow, which at a mediur 
was no more than their prime coſt : Tho' his majeſty grante 
a brief for the 24500/; yet the many falſe reports that we 
then induſtriouſly propagated, to leflen the value of the c 
keepers lofles, fo fruſtrated that charity, that the entire fur 
collected (after firſt paying the charges of collecting) was by 
6278}. 25. 6d. which on a dividend amounted to 55. and thr, 
half-pence in the pound, . computing their loſs as above at 6 
per cow; tho” if we conſider their contracts with brewers ft 
grains, their rent of grounds which lay ufclefs, ſervan 
wages, Oc. their real loſs may (by a modeſt computation)! 
allowed to be 1©/. for each cow that died. | e 


Some accurate Obſervations of the tranſit of the Body « 
 _Hbadow of Jupiter's fourth Satellite over the Disk of i 

Planet; by Mr. Pound. Phil. Tranſ. N“ 359. p. 900. 
FE B. 16. 1719. at 6* 15' we ſaw thro' a ſhort tube all th 
four ſatellites, the three outermoſt on the eaſt fide of 
piter, and the innermoſt near the weſtern limb, a 1 
an eclipſe: The fourth at that time was about halt a ſemidi 
meter of Jupiter from the eaſtern limb: Then it pron 
cloudy till about 8; at which time we could only ſee thro' tl 
Huygenian tube the ſecond and third ſatellites, the firſt bein 
behind FZyptrer in the ſhadow, and the fourth entered upo 
the diſk'; at this time we eſpied a dark ſpot, a little norti 
wards of the great northern zone, and near the eaſtern limb 
where the ſafellite was to enter on the diſk ; and this ſpot v 
taken for the ſhadow of the fatellite : The clouds again inte 
cepted our view till 86 5“ equat. T. at which time the fir 
ſatellite was lately emerged out of the ſhadow, and the {po 
advanced ſo far, that we perceived it would arrive at the mid 
dle of Jupiter, near two hours ſooner than the ſhadow oug! 
to have done by our computation: but not imagining, that thi 
dark ſpot could be any thing elſe than the ſhadow, * . 
clude 
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ded there had been ſome error in the calculation, which we 


a verſended to re-examine afterwards, On this preſumption we 
„ that off obſerving till gh. 35, at which time we were fſurpriz'd 
cd bl, fad a notch in Jupiters limb, near the place where the for- 


an fi ner (por enter'd : This laſt appearance agreeing well with the 
| me that the ſhadow of the ſatellite ſhould have enter'd the 
ik, ſoon made us alter our former opinion, and conjecture, 
hat this and not the other ſpot was the ſaid ſhadow : At 
þ 39 and $ equat. time, the notch vaniſhing, a round black 
hot appeared within the limb, but in contact with it, At 
1h, 45 we Judged the firſt ſpot; and at 11h. 45 the ſecond, to 
& in the middle of upbiüt . l 

at 11h. 50 the firſt ſpot touch'd the limb, being within the 
lik; ſoon after which the limb in that place ſeemed ſomewhat 
prtube rant: At 12h. 5 appear'd the fourth ſatellite juſt come 
cut of the diſk,. and touching the limb in the place where the 
protuberance was. At 12h. ) we could perceive the fatellite 


in 111 
and 


at parated from the limb. At 1 zh. 36 the ſecond black ſpot, 
ers 1088] within the diſk, juſt touch'd the weſtern limb; ſoon after 
Tra: hich there appeared a notch in this part of the limb, as it 
on) Mid on the other at the coming on of this ſpot. At 14h. 6. 


the pot was quite gone off, and the limb appeared clear and 
mire, The firſt ſpot, when in the middle of Jupiter was 
ilmoſt as black as the ſecond when near the limb, but ſome- 
what leſs and a little more northerly, __ Eawpr 3 

At the time that the firſt ſpot was in the middle of the diſk, 
the three innermoſt ſatellites appeared to the eaſt of Jupiter; 
the firſt having as aforeſaid, lately emerged out of the ſhadow z 
the ſecond being almoſt at its greateſt diſtance and the third 
haring paſs d the axis of the ſhadow about 12 hours before, 


0) 3 
5 mo 3 at this time about three diameters of Jupiter 
m his limb: The times that theſe ſpots arriv'd at the middle 


if the diſk are agreeable to the times found by calculation, in 
vhich the fourth fatellite and its ſhadow ſhould have appeared 
ere. From all which it is very plain, that the firſt of theſe 

pots was the fourth ſatellite it{elf, and the ſecond its ſhadow. 
We have ſeen the firſt and ſecond ſatellites appearing not 
dark ſpots, but as bright ones (ſomewhat different from the 
light of Zuprrer) for ſome little time after they enter'd, his, disk; 
but as they approach'd nearer the middle we loſt ſight of them ; 
and we have frequently obſerv'd, that the ſame ſatellites 
appear brighter at ſome times than at others; and that when 
ne of them has ſhone with its utmoſt ſplendour, the light 'of 
| another 


another has been conſiderably diminiſh'd : Whence at leafi 
1s very probable, nor only that the ſatellites revolve upon the 
proper axes; but alſo that ſome parts of their ſurfaces do ye 
faintly, if at all, reflect the ſolar rays to us. | 

All which was obſerv'd and taken notice of by M. Caſſini ar 
Miraldi; vide Memoirs of the Royal Academy for the ye; 
1707, 1714. TE £33 37 l | 


An Account of the ſituation of the ancient Carteia and oth 
Roman Towns near it; by Mr. Conduitt. Phil. Tra 
N 359. p. 903. Su 
BOUT four Engliſb miles N. W. from Gibraltar, 
1 the end of the bay, thete are conſiderable ruins; the pla 
is at preſent call'd Rocadillo, conſiſting of a few huts, and 
modern ſquare tower, which appears to have been raisd 
the foundation of a much larger pile: The walls of the. 
city may be eaſily traced ; they ſeem to have been about ti 
Engliſh miles in circumference, and built upon the brow o 
riſing ground; the ſpace within is cover'd with ruins, amo 


which are a great many pieces of very fine marble de 
wrought, and a vaſt many fragments of veſſels of that kind ton 
red earthen ware, which Ambroſio Morales in chap. 1. of hay 
Diſturſo de las antiquedades de las ciudades de E/panii thi 


lays down as a certain mark of a Roman city, and which | 


takes to have been a compoſition of the clay of Saguntun, oſi iar 
mentioued among the Romans. Bs EEE f 

Fifa Saguntino pocula malo Juto. Mart. lib. 8. ep. 6. 0 

Sunie Saguntino pocula ficta luto. Id. lib. 14. ep. 108. 7 

There are the remains of a rude ſemi- circular build by 
rais'd on arches, which deſcends gradually into an area, I th 
ſcems to have been a kind of theatre: Mr. Conduitt had oc 
marble pedeſtal of a ſtatue, dug up near the ſquare tow of 
the marks where the tet and the extremities of the drapeſ of 
were faſtened to it were ſtill to be ſeen, and the following; 


letters finely cut, VARIA MARCE; upon it were thr'in 
other letters LL A, which were afterwards broken off: Theſſ be 
were other inſcriptions, but defaced and ill cut: Mr. Conduiſ J 
had a confiderable number of medals found among theſe ruia P/ 
moſt of them with a Caput turritum and CAR TEIA in very le © 
ble characters; the reverſe was generally a Fiſh, a Neptune I 'lo 


a Rudder. Towards the welt there is an eaſy deſcent to i © 
| | r \ 


— 
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yer Caudaranque, which takes its riſe at Caſtellar about fout 
kagues in the country, and is very deep at Rocadillo: There 
ba bar where the river falls into the bay; but it does not 
inder the entrance of veſſels of 15 tuns to load charcoal 
ind other neceflaries that are ſhip'd off from thence for Ceuta: 
Along the fide of the river there is {till a great deal of ftone- 
york and yifible remains of an ancient key. Ata little diſtance 
h to the eaſt, upon an eminence, there are confiderable ruins of 
or; ſquare caſte, which appears 50 have been an ancient building 
Tra crery great ſtrength : The country people now call it CofizHon 
but the Corrigidor of that diſtrict told Mr, Conduitt he remem- 
bred it call'd Tarre Cartagena: The ſituation agrees exactly 
xith the tower of that name, mentioned in chap. 274 and 
216 of the Chronicle of Alphonſo XI. of Caſtile, 3 book of 
Treat authority among the Spaniards, who are genetally of 
opinion, that it was form'd upon the memoirs of Fernando 
Nunez de Valladolid, a favourite and miniſtet of that king, 
tho' it goes under the name of another perſon. | | 

All the Spaniards living about the ruins; affirm them to be 
the remains of a city of the Genciles call'd Cartago; the corrup- 
ton of Carteia into 8 name much more famous might eafily 
hppen in an oral tradition of ſo many years; and Mr. Condusre 
thinks, that where other circumſtances concur, an account de- 
ler d down from father to ſon is an evidence not to be lighted 
la matters of ſo much obſcurity. RY 

Frequent mention is made of Carteia by the ancient Geogra- 
piers and Hiſtorians ; and Mr. Conduiti 3 much on 
two paſſages of Zivy, inſerts them at length; the firſt is in lib. 
15. cap. 30, to the following purpoſe; in the mean time 
' Lelius ſailing ( Livy does not mention from what port, but 
'by what goes before, it ſeems to have been from Cariggena, at 
'that time Scipio's head quarters) thro' the ſtreights into the 
d (ocean, came with his fleet to Carteia, ſituated on the coaſt 
of the ocean, where the ſea begins te widen from the mouth 
'of the ſtreights; be had hopes, as was ſaid before of. raki 
' Cadiz by treachery, there having come of thetr own accor 
into the Roman camp ſuch who promiſed to betray the town; 
' but being diſcover'd before the plot was ripe for execution, 
Mago feiz'd the traitors and dehver'd them to Adherbal the 
'Pretor to be carried to Carthage, who put them on board a 
' Ouinqueremts, as ſailing flower, while he himſelf followed at 
ſome diſtance with eight fail of Tyiremes: By this time the 
Quinqueremis enter'd into the ſtreights, when Lælius, failing 


„ You. VE 1. - H h h from 


well ſuppoſing, that when the Qzinqueremis was got into th 


to whom they had not been married, entreating that the 


© inclined to continue, ſhould be reckon'd in the number, a 


© call'd the colony of the Libertini. 


in cap. 74. to Cartaia near Lepe: It is ſurpriſing, that he tab 
no notice of the paſſage in the 28th book; for, the particul: 


implies they both relate to the ſame place; perhaps it wi 


neceſſity oferecting a new Carteia upon the ocean for thoſe pafli 


agreeing much better with that fituation than with Con « 


from the harbour of Carteia in 2 Quinqueremis 'with ſer 
other Triremes, made towards Adherbal and his Trirems 


* rapid current it could not ſtem it: Whilſt Adherbal v. 
* ſomewhat at a ſtand how to behave on this ſudden emergenc 
* whether to follow the Qyinqueremis or direct his courſe tr 
© wards the enemy, even his deliberating put him on the rec 
* fity of fighting; for now they. were within reach of the enem 
who charged on all hands; the current deprived them of th 
power of managing their ſhips, Sc.“ | 

The other paſſage is in lib. 43. cap. 3- There came 
* embaſly out of Spain from a fort of people, who alledge 
* themſelves deſcendants of Roman ſoldiers by Spaniſh wome 


© might have a town allowed them to dwell in, being in 
* upwards of 4000 in number. 'The ſenate decreed they ſhoul 
go to the Tribune Z. Canuleius and enter their names in ti 
© tax-book; and that ſuch as he manumitted, might got 
© Carteia on the ocean; and that ſuch of the inhabitantz 


© have lands aſſigned them; that it was a Latin colony, an 

The beſt Spaniſb authors take this Carteia of Livy to | 
different from that next Calpe, and generally place it abo 
Conil: Rodrigo Caro in his Convento juridico de Sevilla, cap. 1 
applies the Carteia in the 43 book of Zivy to Rocadillo, an 


mention of ad oceanum, and Urbs ea in 074 Oceant ſita & 


becauſe he could not reconcile-it with his Cartaia near Leſt 
Cellarius lib. 2. cap. 1. makes Beſippo this Carteia of Livy 
tho' in all the ancient geographers Bæ ſippo be mentioned b 
itſelf as a diſtint town; Mr. Conduitt is fo far from ſeeing an 


ges in Livy, that he takes that in ib. 28. to be rather a proc 
that the city there mentioned ſtood at Rocadillo, it certain 


Cartaia near Lope; it is not to be reconciled with the latteſi v 
becauſe that lies north weſt of Cadiz, from whence Adberbſ de 
ſer out for Carthage, and is a good way up the country, on th Lr. 
fide of a river, and not in ord ocean; neither can Conil be faifitte 


properly to be ſituated, abi primum e faucibus anguſtis pandi 
; | 8 = Il 
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u mare; for, the ſea widens conſiderably, before it reaches 
he capes Spartel and Trafalgar, and becomes an ocean where 
that town ſtands: It is obſervable, that Mela applies words of 
the ame import with thoſe of Liuy to the ſea between Calpe 
ud Abila Barbeſul, aperit deinde anguſtiſſimum pelagus ; 
here is no harbour at Conil, or any other place between cape , 
Trafalgar and Cadiz: If the Carihaginian Quinqueremis had 
mly been going into (intrabat) the mouth of the ſtreights 
between cape Sparte! and Trafalgar, Lelius could not have 
believed it ſatis deprebenſam 2 in freto in adver- 
ſun æſtum reciprocari non poſſe; for, there 1s no ſuch ſtrong 
current there; and the action between him and Adberbal's 
ſriremes, which were at ſome diſtance behind the Quinqueremis; 
nuſt have happened weſtward of thoſe capes, which is incon- 
fitent with the deſcription Liuy gives of it; becauſe, in that 
part of the ocean there are none of thoſe eddies that appear to 
ave had ſo particular an effect on both the fleets, during the 
engagement, and are peculiar to the middle of the gut. | 

This general miſtake ſceme to have been occaſioned by giv- 
ing too eaſily into the opinion, that Zivy underſtood by Frerum 
il the ſea between the capes Spartel and Trafalgar, and the 
ock of Gibraltar and Apes-bill; when it is more probable, that 
te call'd ſtrictly ſo the narroweſt part only, generally reckon'd 
b be between the two latter: Proxima Africe & Europe lit- 
ma montes effciunt Calpe & Abila, ſays Mela. Pliny takes 
Mellaria to be neareſt Afric, and therefore, he places there the 
Fretum ex Atlantico mars lib. 3. which is an argument his 
Fretum was not the ſame with our ſtreights; and that he car- 
10 the Atlantic much farther caſt than the capes Sparret and 

rajalgar.. | | EE ET: 

Other authors ſeem to make Hercules's pillars the boundary of 
lie Mediterranean and the ocean: Marcianus Heracleotes, Errad d 
mas "bye Ths Ball ius Tomravias To futpos To Tapnnoy Tap ENa- 
Thus rc: JaAATTAS g p To HptkAcieor rp. NH 2 
W 76 N uus hat THI , 7 £51 Tor QNEαννõSe, i. . here ends 
ltzt part of * Dætica that borders upon both the ſeas 
about Hercules's pillars, to wit, the Mediterranean and the ocean: 


It. 795 Ae Ballixs To mAgiotov mpo Ths nad nag xdirar Oargoons 
„ HpzxAgiav Tos SAG, {Epos Hs 7 Taps Tov urn 
revo; 1. e. the greateſt part of ætica lies along the Medi- 
hrranean within Hercules's pillars, and a part of it borders on 


de weſtern ocean. 
H h h 2 Paolybius 
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Polybius lib. 3. ſays, Kania de v ps mapa Thy dh iluas may 
xc ss Hax NCH SHAGP, „ 2 Ew Kat pln 
po opt voprev my. Horny (Er ioveuadciey &% $Xth Tia To xpropary 
— — BRI: #. e. that part which extends along the Mediterra. 
neun as far as Hercules 's pillars is called Per; and that pin 
along the ocean without the ſaid pillars, has no particular name 
as having been but lately diſcovrred. Appia, hb. 2. "Euprai 
rape 75 Tus cn 745 "Hpannties Tor Greer: iνν I. e. af 
fling the ocean near Hercule! s pillars. e. 
Florus lib. 3. & 2+ writes to this purpoſe; the legates Ways 
and Didins fought in the very mouth of the ocean; but the 
conflict was greater with the ſta, than with the ſhips; for, 2 
if the ocean. chaſtiſed. the. citizens for their madneſs, both 
leets were caſt away; and how great muſt the horror be, when 
waves, ſtorms, men, ſhips and arms are engaged all at once; 
add to this, the dreadfulneſs of the ſituation, the caſt of Sai 
lying on one hand and the coaſt of Alaurituania on the other 
0 ——— here, and there the ocean and the adjoining 
pillars of Hercules; fo that every thing ſeemed to contribute 
to the horror of the engagement and ſtorm. Here the pillars 
of Hercules are made the very mouth of the ocean: If you un- 
derſtand the Fretum of Livy in this ſenſe, and make it fignify 
only the ſea between Calpe and Abila, and the ocean to begin 
from thence weſtwards, the paſſage in /ib. 28. is an accurate 
deſcription of Roradillo. Lelius interim frero in ocennum bet. 
rus ad Carteiam claſſe acceſſit; urbs ea in ord oceant ſia eſt, uli 
primum e. faucibus anguſtis punditur mare; and allowing Lehus 
to ſet out againſt Adberbal from thence, every circumftance 
mentioned by Liuy may be eafily accounted for: A paſſage in 
Dion Caſſius lib. 43. induces Mr. Conduit? to believe the veſſels 
_ anchored in the Guadarangue, and that that river and not the 
bay, was properly portus Carteiæ; "Ovapos de tro To Arhre hi 
Kpav7Tiay bv een, vr he un FmpARATAhvy ev if THY 7, 
eynupes £5 20 Sou Te RIH AU pos Aεꝰ Tooceve EF AE, 
o T5ps aurag or pelo: Tow Srovterlay opas, Sep rep, ih in: 
TOUKELGAY, cr A To VuTINGY ν⁰ν⁰ν ],: I, i. e. Varus, being de- 
feated by Didius in a naval engagement at Crantia, got tb 
ſhore, and throwing anchars into the mouth of the harbour, 
in ſuch a manner as to be held faſt by each other, the firſt ſhips 
that purſued ſtruck againſt them, as againſt a bar, elſe he en- 
dangered the loſs of the whole fleet : This cannot be underſtood 
of the bay, becauſe, it is three leagues over at the narroweſt 
part, and much too deep for à work of ſuch a nature, which 
5 . might 
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night have been eaſily effected upon the bar of the river Gua- 
ane. 5; 5 
here is no room to doubt of the emendation Luis Nunnes 
n his Hiſpanita has made here of Kepryia inſtead of K; 
or, no ancient author mentions any other town or harbour 
u jereabouts of a name like that; and Carteia was the place 
dich held out the longeſt for Powpey the younger, and where 
e kept his fleets. _ | 1 bo 
Horus in the paſſage already quoted, giving an account of the 
ame act ion between Didius and Varus, repreſents in very lively - 
alours, the very ſcene near Rocadillo; adde ſitus ipſins formidi- 
ws, vergentia in unum hinc Hiſpanie, inde Mauritanie lit- 
is; * inteſtinum & externum, smminenteſque Herculis 
culas, GC. * 2 | | 
2 in the latter end of his book de bello Hiſpanico ſays, 
0 Pompeius ad navale præſidium parte alters contendit Car- 
riam, quod oppidum abeſt d Corduba — CLXX. 
which diſtance, as well as the circumſtance of navale preſidium, 
es with the fituation of Nocadillo: The ancient Geogra- 
ers place Carteia next to Calpe weſtwards: Pomponius Mela 
her having given us a compleat picture of Calpe and deſcribed 
thoſe lafting marks, in which ſo many centuries have made no 
iteration, ſays, ſinus ultra eſt in eoque Carteia. S$trabo lib. 3. 
vrites of it thus, *'EyTayuya 1 pos is r "IBnpay KA, fc. 
y Tpos dure Ka FA e TETTEparorrkh radio, afiacyes 
fu, pause hes rere Yyerouern Toy 'IBupor. "Ever fs x; Hpar- 
Ms TH AS EGW a , av i Tied, os pn x; Hpar- 
ia befand et T0 raNαν˖ẽ,ͤ del S Th yan hepfον Xþ 
Heroes 3 3. e. at that place ſtands Calpe a mountain in Spain, Sc. 
ud 40 furlongs from that is the ancient and famous town, Calpe, 
ſrmerly a ſtation for the ſhips of the Spaniards; the town is ſaid 
w be built by Hercules; as among others 75moſtbenes, who lays, 
tat it was ane iently called Herachea, and there is ſhewn to this 
kay a large compaſs of walls, as alſo the ruins of a dock for 
ups. Caſaubon in his notes on this” paſſage is of opinion it 
ould be Kapryia (roars 3 for, ſays he, the thing ieſelf ſhews, 
lat Carteia is meant; and it may be gathered hence, that as 
iten as mention is made of it below, nothing is {aid of its ſitua- 
lon any where elſe ; but I do not find the town Calpe even fo 
nuch as mentioned by any of the ancients. 
Marcianus Heracleotes makes Carteia 50 ſtadia from Calpe: 
Lither of theſe diſtances agrees with Rocadillo, according to the 
part of the rock from which they reckon; for, it is upwards of 


is miles from Europa: points to Rocadil lo. 


Soc hart 
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_ Bochart in his Geogr. ſacra lib. 1. cap. 24. confirms Caſau 
bon's opinion; and, ſays he, it is likely, that Heraclea was the 
ancient name of Carteia, from Hercules its founder; for, the 
Ph@enticians called their Hercules MsAuap3ov, Philo Biblius oy 
| Sanchonitathone apud Euſebium lib. 1, Præpar. rode Snuapy, 

iy. Menrapyos 6 x Hparanc, i. e. Melcarthus the fame wit 
Hercules was born of Demaruntis; And Mexxap os is N PT 
Melech Kartha Rex Urbis, i. e. Tyri; the ſame with" Meli 
certes or Palemon with the Greeks the god of the ſez] 
whom they make to be the ſon of Cadmus : Hence Heſichiul 
MeAxa Toy "Hpaxace Ahe Ns: therefore it is derived from 
| Melcartho or Melech Kartha. The town which the Ph@nicad 
Hercules built at Calpe was at firſt called Melcartheia, Meter] 
Karthiia, *Apaxacia as it were; and afterwards by aphereſis Car. 
theia or Carteia; which is frequent in the Hebrew compound 
names of places; ſo for inſtance, Sittim for Abel Sittim, Sale 
for Jeruſalem. 55 | | 
Mr. Conduitt had ſome medals dug up at Rocadil}o, with 
the head and club of Hercules upon them, which ſeem in ſome 
meaſure to ſupport that great man's aſſertion; upon the reverſe 
are tunny fiſhes, which, according to Stabo and. Pliny abounded 
formerly near Carteia, and are ſtill taken in great quantities near 
the ſhore of the eaſt ſea, at a little diſtance — Rocadillo. 
Bernardo Aldrete, whom Bochart copies on ſeveral occafions) 
in lib. 2. cap. 2. of his Antiquedades de Eſpanna accounts fo 
the addition of cia to Cartha, which in the Syriac and Chaldai 
ſigniſies pulcher, formoſus, and was affixed to the name of thi 


city to diſtinguiſh it from the Cartha in Syria, mentioned in . 
ſua, chap. 2 1. v. 34. FL hr ok CO 
The Phentcians ſeem to have founded moſt of the cities on 
this coaſt, and probably Carreia was one of their earlieſt ſettle- 
ments; for, it lies very near Afric, in a very inviting ſituation 
having a bay on one fide, and a river on the other that waters 
rich country; its height gave it ſtrength and a very beautiful 
proſpect ; circumſtances which ſeem to juſtify .4/drete's interpre- 

tation of- the latter part of its name. Gs | 
In the [rmnerary of Antoninus, it is Calpe-Cartetam, not tan. 
quam dug urbes diverſæ, as Caſaubon intimates in his notes on 
the third book of Strabo; for, then it would be Calpen Carteiam; 
nor, according to Suirra's comment on that part of the Ii neram, 
ur ſignificet non refta iter ex Sue! Carteiam deduct, ſed paululun 
ad Cal pen _ 3 becauſe, Calpe ſtands at the end of a narrow 
neck of land, which projects to the ſouthward a great way rom 
| | . 


/ 
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the-teſt of the continent; and conſequently, is quite out of the 
road from Suel to = other place weſtwards of it; probably 
calye-Carteia is inſtead of Carteia ad Calpen, to diſtinguiſh it 
fom the other Carteia in Celtiberia, mentioned in Zivy lib. 2 1. 
ap. 5. for, as Caro obſerves, there is no neceſſity for the altera - 
tion Sigonius has made in that paſſage of Althæa tor Carteia, 


carteia without adding ad Oceanum, Urbs ea in ora Oceant ſita 
of; which diſtinction were needleſs, had there heen only one 
city of that name. Strabo in his third book mentions a city 
called Kapraaas, and places it near Saguntum, which is agree- 
able to the ſituation given this Carteia by Livy. 

ſhould,take the preſent Gibraltar to have been the ancient Hera. 
cka; when neither Pliny, who refided ſo long in thoſe parts, 
Mela who was born there, nor any ancient Geographer or hiſto- 
ran, makes the leaſt mention of any ſuch city thereabouts, ex- 
cepting Strabo; and he places it 40 A rom Calpe, at the 
fot of which Gibraltar is fituated : The Spaniſu hiſtorians give 
good grounds to believe, that there was no town upon that moun- 
ain, till the Moors invaded Spain under Tarif, who gave it the 
name it has retain'd ever ſince: The true reaſon of placing Car- 
ia at Tariſa or Algezeira, ſeems to have been their not know- 
ng any other place which agreed better with the old accounts of 
larteia, or where the ruins of a city, which made ſo great a 


leſcribe places they have not ſeen: This appears to have been 
the caſe of moſt of thoſe, eſpecially Mariana, who, had he been 
n theſe parts, would not have been guilty of the overſight he has 
committed lib. 16. cap. 9. where he places two bays in the 


ur he was, probably, led into by another; for, giving into the 
opinion, that Tarifa was the ancient Carteia, and finding that 
ty placed in a bay by Mela, he concluded S.: muſt be one at 


Tarifa, which is an open road, and ſo m expoſed, that in 
the leaſt bad weather, the ſmalleſt veſſels muſt be haul'd aſhore; 
which circumſtance alone is a ſufficient proof of its not being 
larteia, which by all accounts was a famous harbour. 

Tho? there are very large ruins at AJgezerra, they are not ſuch 


3 give any room to ſuppoſe them to be the remains of a Roman 


ty; for, neither pieces of marble, inſcriptions, or Roman coins 
ae found there: The circumſtance of Varus's ſhutting up the 
mouth of the harbour of Carteia, and the diſtance of 40 or 50 


Nadia 


fom the text of Polybius, becauſe Livy never mentions the other 


It ſeems ſomething odd that Mariana and ſeveral others, 


foure, could be buried; the common practice of authors, who 


teights, one at Gibralrar and the other at Tarifa, which er- 


b alt. mas Wc 


following words upon it. 
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adia from Calpe, are not applicable, either to Tariſa or 
ar and if — of thoſe — was Carteia, to what 904 
thoſe ruins belong. Since all the ancient Geographers mal; 
Carteia not only the neareſt town to Calpe, but the only one i; 
that bay: There is better reaſon to believe Tara ſtands on ti 
ruins of another town, as ſhall be ſhewn anon. | 
Before Mr. Conduitt proceeds to deſcribe the coaſt, he gives a 
account of ſome ruins he ſaw at XLimena, an inland town, abo 


five leagues north from Gibraltar, ſituated on a rocky hill, 2 
the bottom of which to the eaſtward is a very plentiful county tol 
waſhed by the Fo/Zarganzta, a ſmall branch of the river Gus 
diaro: On the top of the hill is the old town, which, by t 
arches and vaults, appears to have been built by the Moors: 0: 
the right hand corner of the ſecond gate, is a coarſe ſtone wi 
mouldings on the edges, that has the following inſcription, 
L. HERENNIO HE 
 RENNIANO * 
L. CORNELIUS HEREN 
NIUS RUSTICUS . L 
NEPOS EX TESTA 53 0 fla 
MENTO POSUIT ſo 
_ NONIS MARTIS it 1 
SEX. QUINTILIO CON ror 
DIANO SEX. QUIN 7 
TILIO MAXIMO COSS. . 
| whi 
Rodrigo Caro in his convento juridico de Sevilla, cap. 12.1 f. 
he ſaw the beginning of this inſcription in Bejer de la Mie tor 
but when Mr. Conduitt was in that town, he was informed by W this 
very intelligent perſon, that there is no Roman inſcription in ani int 
of it. The author of Cadiz el Emporio del Orbe when 1 
- Inſerts this inſcripſſſon, makes it SEXOVINTILIO CO lia 
DIMIO; but the daſh of the Q is very plain, and the othꝗ con 
word ſeems rather CONDIANO. The Latin Faſti pla fear 
Sex. Quintilius Gordianus & Sex. Duentilius Maximus Conlul is: 


in A. U. C. 903. but Dr. Bentley obſerved, that the Greek Fall kn 
and Dio call him Kovdraves, which reading is confirmed by mi the: 
inſcription. C l 
Mr. Conduitt brought frem Seville a piece of marble with t of | 
tair 


Aq 
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AUCTINUS CLEMEN 


of e SIBI 
ET SUIS BRITTA 
MATER © "UNE 


H. S. E. SIT T. T. LEVIS | 


He ſaw another on the wall of the great church, which ſeems 
to have been the baſe of a ſtatue, the ſcription is as follows. = 


'RESPUBLICA OBEN 
SISE . LO DATO ö 
DEDT : ... VIT CURAT | : 
LIBE. OR H.. REN | i 
NIO RUSTICO -H. M. | | 
SINILO RESTITUTO 
HK < 


* : 


The manner in which the Aſoors have placed theſe inſcriptions 
plainly ſhews the little value they put upon them; and there is 
ſo great a plenty of ſtone on the rock where Ximena ſtands, that 
it 1s not to be thought they would fetch them for ſuch an uſe 
from any diſtant place; which induces Mr. Conduitt to believe, 
that a Roman town formerly ftood there, called OB A. 

Mr. Conduitt does not find any.town of that name in ancient 
authors : Str abo lib. 3. mentions Sevo Mayo Y d NN Ties, 
which may poſſibly comprehend Oba. The Geographia Nubien- 
{5 in the Aru Clima, makes a town called Rorhan, the firſt ſta- 
ton from Algezeira to Seville, which, perhaps may have been _ 
mis Oba; for, it is about a day's journey from Algezeira, and | | 
in the direct road from thence to Seville. . 

Mariana lib. 3. cap. 2. Places the cave, where Craſſus hid 
himſelf, near Ximena; the marks of it, given by Plutarch, are 
common to moſt others; Mr. Conduitt went three leagues in 
ſearch of it y but the country people, having a notion that there | 
8a treaſure in it, would not ſhew him the way, tho' they acc | 
knowledged there were ſeveral ſuch caves thereabouts : He fur- 
ther obſerves, that the name of the proprietor of the land where 
thoſe caves are, is Pachieco, which is nearly the ſame with that 
of the Spaniard, ax tax &, faid by Plutarch to have enter- 
tained Craſſus ſo courteouſly. Hirtius in the beginning of his 

. 1 . book 
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book de Bello Hiſpanico mentions a Sani ard of note, called ii gte 
Patiecus, in Pros inciã Bæticd; quibus præfecit hominem ejus Provincia. gal 
notum & non parum ſcientem, L. Fulium Patiecum, which was proba 


| 1 M 
bly the Roman name; and therefore, it is ſome what ſurpriſing, = 
that the Latin tranflator of Plutarch ſhould make it Pa.. ac 
CHanus. who! 


Moſt of the ancient Geographers deſcribe the coaſt weſtward 
of Carteia, in the following manner, Julia Tradudta, Mellaria, 
Belo fluvins & oppidum, porius Beſippo, promontorium. Junouiz, -& 
Antoninus's Jtinerary makes no mention of Julia Tradufig 
and Pliny places it on the African coaſt, which Hardouin en- 
deavours to account for in p. 227 of bis Nummi illuſtrati. Stralo 


calls it Fuliam Jozam, which as Bochart obſerves lib. 1. cap. 24. 
ſignifies the ſame in the Pyhænician language as Traductan . 


the Latin; Ptolemy calls it Tiansducta; he places Barbeſuld 
between that and Carteia; but all the other ancient Geo raphets 
put both the town and river of that name eaſtwards 4 Calpe, 
Mr. Conduitt ſaw ſome ruins on the eaſt fide of the river Guy 
diaro, four leagues eaſt of Gibraltar, which he takes to be the 
remains of the ancient Barbeſula; for, he finds mention made in 
the Cadis Emporio del Orbe, of two pieces of marble brought 
from thence to Gibraltar; on one of which was M M BARBE- 


I | : N 


SULANI: He was credibly informed, they were uſed for the 
fountain on the parade; the letters, probably, were either ſaw'd 
off, or turned inwards ; for, they do not appear: This Barte- 
ſula is probably the Barbariana, placed in the Itinerary X. M. 
P. eaſt from Carteia. 1 | | N 

Pomponius Mela, who was born in thoſe parts, and therefore, 
moſt to be depended on, gives the following account of the coaſt, 
according to the Edit. Gronovii, ſinus ultra eſt, in eoque Carte ia, 
ut quidam putant, aliquando Tarteſſus, & quam tranſvecti ex 
Africà Phœnices Habitant; atque unde nos ſumus Tingentera: 
Zum Mellaria & Belo & Beſippo uſque ad Funomis promonto- 
rium oram freti occupat. The text of Mela in this place has 
occaſioned great diſputes among the learned : Caſaubon in his 
notes on Strabo ſays; for, rea Lit thus — atque unde nos ſur 
mus Tings contraria Mellaria, aut Tingi e regione ſua Mellaria; 
for, I am very well perſuaded, ſays he, that *J;ngis is mentioned 
by Mela in this place; firſt when I confider the old reading, 
which is, as I have ſaid, Cingenteratum, or Tingentera, as the 
learned Elias Vinetus finds it in his copy; ſo that now there 
can be no doubt made of it; and in the next place I find it 
AMela's uſual way, to make mention of the places on the 17 * 


7 
. 
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alled gte ſhore; for inſtance, in another place he ſays, majorens 


"nie: Sabæi renent partem, oftio proximam, & Carmanis conrrarianm 


roba Macæ; nor is it to be regarded, that ſome place Tingis oppo- 
ling e fte to Belo and not to Mellaria; fince they are both fo near 


Te. each other, that none need (be: ſurpriſed at that.“ Salmaſius, 


zhoſe opinion 18 approved by Bochart, makes it Tingis altera, 
um Meilaria, &c. and takes the preceeding tranſvecti to denote 


opinion 3 * but, ſays He, Prolemy ſeems to be of the ſame opinion 
(with Scrabo, who ſpeaks of a certain town on this part of the 
coaſt of Spain, called Tranſdufta, where thoſe were ſettled; 
o whom Srzrabo here ſpeaks; and of whom I formerly 
(doubted, whether the following words of Mela were to be 


4 fLarteſſus, & quam tranſvecti ex Africa Phoenices habitant ; 
"cri: for, he ſeemed to ſpeak pretty plainly of the Zransdutta of 


pe ' Prolemy by a Periphraſis: Now, I am of the ſame opinion 


17" with thoſe who refer it to Carteia. The opinion of Salmaſius 


the WY tems to be the moſt probable; for, Belo and not Fulia Traduc- 


ein is ſaid to be over againſt. Tingis, Merciauus Heracleotes 
abt ig 1kes the two former about. 250. Sradia diſtant from each other; 
F. ad Mellarià is generally placed between them; therefore, they 
the ud not be ſo near each other, as Caſaubon inſinuates: Tho? 


v0 ref was originally founded by the Pyænicians, it was 


'be- ated into a Roman colony long before Mela's time, and there- 
M. fre, he could not very properly ſay Carte ia, quam Phcenices Ha- 


litant; and had he intended to take notice of the founders of that 


wy ty, it is probable, that an author, whoſe ſtile is ſo pure and 
alt, accurate, would have made uſe of another word, or at leaſt of 


14% another tenſe : Beſides, if Julia Traducta, according to Caſau- 


*, be not meant by that paſſage, it muſt have been entirely 


: omitted by Mela, which is very unlikely, conſidering he was 


ws born in or near it; and that it is mentioned by Strabo, who Jiv'd 
before him; and by Protemy and ſeveral others who were after 


1 dals were in poſſeſſion of Spain; for, Greg. Turon. lib. 2. 1ays, 
"7 Wl Proſequentibus Alamannis uſque ad Traductam, tranſito mari, 


letters of Tings altera come neater the Zingentera of Elias Vi- 
re WI 74s, and the Tings Hiera of Gronovins than Caſauboi's Tings 
" ontraria or- Tingi e regione ſita; the & and the atque, by mak- 


5 ing the ſtop at Tar refſus inſtead of habitant, may very well re- 
te late to the ſame place; and it is not improbable, that Mela was 


Iii | defirous 


Juia Traducta. Caſaubon ſeems to have been once of the ſame 


{underſtood ; in eogue Carteia, ut quidam putant aliquando 


bim, and appears to have been remaining at the time the Van- 


Vandali per totam Africam ac Mauritaniam ſunt diſperſi. The 
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deſirous to illuſtrate the obſcure place of his birth by a Per: but 
pbraſit, and a name of ſome eclat; tho' it has happened, that he. 
the method he took to do honour to it, has been the occaſion, that 
we are in doubt even of its name. | 

Mr. Conduitt met with two medals of Julia Traducta among 
the braſs Spani ſb coins; but as he cannot aſcertain where they 
were found, he does. not pretend to form from thence any judy 


ment of the ſituation of the town to which they belong: But ſl 4 
a matter ſo dark he offers the following conjecture ; it does nat 
ſeem very improbable, that Julia Traducta ſtood, where Tariſu i lum 
is at preſent: The Spaniſh authors take that town to have been nc 
built by Tarif at his ſecond: coming to Spain; Mr. Conduitt can fach 
not ſee, what could invite him to ſettle on a ſpot, which has nei Arm- 
ther the convenience of a river, or a harbour, and is commandedWirh: 


by a rifing, ground; unleſs he found ſome houſes ſtanding, o 
ruins to ſerve for materials to build: Mr. Conduitt had ſeveralWMlmc 
Roman coins, found there, after great rains, in the common 
ſewer; which is ſome ſlight inducement to believe it was formerly 
a Roman town, ; | 
About a league and a half to the weſt of Tarifa, is a place, Iris 
which goes now by the name of Val de Vaca: The country peo- 
ple have a tradition among them, that it was once a conſi derable il. 
town, but fince ſwallowed up by the ſea: There is a ſmall brook, co 
called el Arroyo de Juan Franciſco, which ſerves to turn ſome 
mills, that a prieſt of that name was encouraged to build there, ſud]! 
by finding an ancient ſtone-channel for the water: Mr. Conduit: N lian. 
faw ſome other ſmall ruins, and was credibly aſſured, that there We: 
are viſible remains of an old town. a good way under water: Wile 
There is a ſhoal almoſt off this place, that runs pretty far into 
the ſea; perhaps Mellaria ſtood thereabouts. 
Wherever it ſtood, its ruins muſt be a conſiderable way in the 
ſea, if we credit Pliny, who in lib. 3. upon the teſtimony of a WW - 
perſon born there, reckons only five miles from thence to 4fric ; Nea. 
whereas it is at preſent five leagues over at the narrow part: Ca- 
ſaubon is miſtaken in that note on Srrabo lib. 2. where he fays, 
but the mouth of the Mediterranean where narroweſt is ſcaree ore 
© 70 ſtadia broad.“ - | WP 
It is to be obſerved, that the beſt honey in all Hain is made ble 
in theſe parts, and that the ſame cauſe, to which the ancient 
Mellaria ow'd its name, ſtill ſubſiſts, and has given a modern. 
appellation to ſeveral places hereabouts, as Playa de Orimel, Rio a i [| 
la Miel, Bejer de la Miel; the latter of thele is generally reckoned art 
by the Spaniards to be the old 1ellaria, for no other _— 
| ut 


| 
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„unt the name; for, it is at leaſt two leagues from the coaſt of 


the Hreights; and by what Mr. Conduitt would judge when he 
vas upon the ſpot, as near the ocean, and therefore, may as well 
te aſcribed to the one as the other; whereas, Mellaria, accord- 
ig to all the ancient Geographers, was ſituated on the fea fide in 
he Kreights, and reckoned by Pliny the neareft town to Afric ; 
plain proof, that it was not what is now Bejer de la miei. 
About a league and a half farther weſt, in a ſmall bay, there 
xe very large ruins, which appear plainly to be the remains of a 
Riman town ;, a league eaſtwards from that place, upon as emi- 
ence, are to be ſeen the quarries from which the ſtones were 
kiched for building it; and all the way from thence are large 
rmains of an .* of which there are in ſome places entize 
aches ſtil! ſtand ing: Among the ruins. of the old town, 
Mr. Conduitt faw the body of a Roman ſtatue of fine alabaſter, 
kmewhat bigger than the life; his guide ſaid he had ſeen it en- 
ire; but as it was an idol of the Gentiles, they, like good Carhy- 
ih had broken it to pieces: He likewiſe told us, that urns con- 
Wining old coins had been found there; the place is called Balonta ; 
s over againſt Taugier, and frequently infeſted by the Moors, 
m which account it is uninhabited; a ſmall. river, called Alpa- 
late, runs by it; all which circumſtances agree with the ancient 
xcounts of Belo: Mr. Conduitt had a medal given him at Ta. 
js, with the following letters upon it BA ILO, which pro- 
ubly belonged. to this city, called Bzixwr by Prolemy. Mar- 


uit. ions Capella lib. 6. mentions it under the name of Velani en ſis 
ere W210 Civitas. The Trinerary of Antoninus places Belo tix. 
er : Wiles weſt of Mellaria, which is about the diſtance. of theſe 


mins from Val de Vaca. Ft 6 | 
About five leagues farther is the cape of Trafalgar, which 


the % deſcribes thus, 7//ud jam in occidentem & oceanum oblique 
fa excurrens, atpue ei, quod Ampeluſium efſe dineramus, ad verſum: 
ic; Near the cape's point are the ruins often mentioned by the 
Ca. haniſß authors, under the name of Azuas de Mecca: Mr. 
ys, Nanduitt was aſſur'd that there are ſtill ſome ruins on the 
uce ore, and more in the ſea, that run all along under. the cape; 


articularly remains of a mole, which mult have made it a tole- 


ade Nible harbour; theſe ruins ſeem to be the remains of old 
ent W/ippo, Plin. lib. 3. Portus Be ſippo; and Mela writes, 
ern Nepbo u/que ad Funonis promontorium oram freti occupat. 

4% The placing of watch-towers along the coaft of Spain to 
ned lam the country, upon any deſcent, ſeems to have been a 


on, practice 


* 
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practice of a long ſtanding, as appears from Liv. lib. 22 
cap. 19. : | tha 


A Letter of A. L' Abbe Conti ro A. Leibnitz, dated af 


London, in March 1716. concerning the Diſpute about the 
Invention of the Method of Fluxions or differential Method fs 
with M. Leibnitz s Anſwer. Phil. Tram. N* 359. p. 923, ion 
Tranſlated from the French. 1 7 me 

M L* Abbe Conti declines entering into a detail of particy: all 

o lars, as to the diſpute between M. Leibnitz and Mr. at 
Keil}, or rather between the former and Sir 1/aac Newton; uſt 
and declares he can only hiſtorically relate what he ' has ſeen; 0 


and what he has read, and what he ſtill wants to ſee and read, 
in order to form a proper judgment of the matter. OY 

T have read, ſays the Abbe, with the greateſt attention, and 
impartiality, the Commercium epiſtolicum, and its extract pub- 
liſhed in Phil. Tranſ. N 342. I have ſeen the origin; 
letters of the Commercium in the cuſtody of the Royal Society, 
a fhort letter (dated March 15. 1693, and printed at the end of 
Raphſon's hiſtory of fluxions) written in your own hand t 
Sir 1/aac Neevton, and the old manuſcript, entitled, Analyſis 
per ſeries numero terminorum infinitas, ſent by Sir Vas 
Newton to Dr. Barrow, and publiſh'd by Mr. Jones: From 
all which I conclude, that retrenching every thing that is foreig 
to the diſpute, the only queſtion ſeems to be, whether Si 
Jſaac Newton had the method of fluxions, or the infiniteſim; 
Calculus before you, or you before Sir Jaac Newton. lt i 
true, you were the firſt who publiſhed it; but you acknov 
ledged, that Sir 1/aac Newton had given confiderable hints o 
it in the letters he wrote to Mr. Oldenburgh and others, as i 
{hewn at great length in the Commercium, and its extract; wha 
are your anſwers then to all this? This is what the publick ſti 
wants, in order to form an exact judgment of the affair. 

Your friends expect your anſwer with great impatience 
and they think you cannot diſpenſe with returning an anſwer 
if not to Mr. Keill, at leaſt to Sir 7/aac Newton himſelf, whd 
bids you defiance in expreſs terms, as you ſhall ſee by bi 
letter. | 

I would fain ſee you at a good underſtanding with each other 
The publick reaps no advantage from diſputes, but loſes irte 
trie vably, for ſeveral ages, all the diſcoveries of which it is de 


prived by ſuch diſputes. us 
| 
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His Majeſty was pleas'd to defire, I ſhould inform him of all 
that paſs'd between Sir 1/aac Newton. and you; I have done 
Ii to the beſt of my power, and I could wiſh it were with ſuc- 
a: ces for both. Ba 8 
th Your problem was very eaſily reſole'd in a little time by 
od; M{:reral Geometricians, both at London and Oxford ; the ſolu- 
23 Nion is general, extending to all ſorts of curves, either geome- 
meal or mechanical: The problem is propos'd a little equi vo- 
ally ; and believe Mr. de Moivre is not miſtaken, in 1aying, 


22; 


inſtance, ſuppoſing they have the ſame ſubtangent for the ſame 
, this will agree not only with the conick ſections, 
but allo with a vaſt many other curves both geometrical and 
mechanical ; and other ſuppoſitions may ſtill be made for fixing 
be ies: 015 | TR 

[ ſhall take another opportunity to ſpeak of Sir 7/aac Newton's 
miloſophy : We muſt previouſly agrec on the method of phi- 
blophizing, and carefully diſtinguiſh between Sir Jaac New- 
ms philoſophy, and the conſequences ſeveral people draw 
tom it without the leaſt foundation; they aſcribe to this great 
mn ſeveral things, he by no means admits, as he has made 
pear to the French gentlemen, who came to London, on 
xcount of the great eclipſe. 5 


a N. Ma. L Abe Conti alſo ſpent ſome hours in looking 
8 net the old letters and letter-books, kept in the archives of 
ml e Royal Society, in order to ſee if he could find any thing, 


bich made either for M. Leibnitz, or againſt Sir Taac New- 
1, and had been omitted in the Commercium epiſtolicum Col- 
ini S aliorum; but he could find nothing of that kind. 

M. Leibnitꝝ returned the following anſwer to M. Z' Abbe 
ni in a letter dated at Hanover the 14th of April 1716. 

[ have anſwer'd the letter you honour'd me with, and at the 


M. Remond at Paris, who will not fail to convey it to you: 
have taken this way, in order to have indifferent perſons and 
ich as underſtand our diſpute, as evidences in the affair; and 
[ Remond will alſo communicate it to others. I have like- 
e ſent him a double of your letter and Sir Jaac Newton's 
ter: After which you may judge if the chicanery of ſome of 
dur new friends does embarraſs me much. 

as to the problem, of which ſome among them would ſolve 
articular caſes, in order to fix, as they pretend, its idea; it is 
My, they will pitch upon ſuch as are eaſy; for, ä 

: ine 


hat we muſt neceflarily fix the idea of a ſeries of curves; for 


me time that Mr. Newton writ you, and have ſent the whole 


D 
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ſuch in tranſcendental, as well as in common curves: But thy 
Aueſtion is to obtain a general ſolution : This is no new pre 
blem; M. Fo. Bernouilli propos'd it in the Acta Brudit. fo 
the month of May 1697, p. 211. And as M. Fatio deſpis\ 
what we had done; the propoſition was again repeated in the 
Acta for May 1700. p. 204. It may ſtill ſerve to make ſome 
people ſenſible, whether they have made ſuch advances ag y 
in methods, and till they can arrive at a general ſolution, the 
may try their ſkill in fixing the ideas in a particular caſe 
which I here ſend you: Its ſolution is by the ſame M. ZBerny 
illi: And be ſo good as not to give in too readily to the inſin 
ations of ſuch as oppoſe us, when they would perſuade yay 
they found no difficulty in our problem. 
A problem containing a particular cafe of the general p 
blem about finding a ſeries of curves, each of which is perpet 
dicular to another ſeries of curves. 65 : 
Upon a right line A G ( Fig. 1. Plate XI.) as an axis, an 
from the point A having conſtructed any number of curves, 
ABD, of ſuch a nature, that the radius oſculi B O, drawn or 
trom each point of each curve, for inſtance from B be cut 
the axis A G in the point C in a conſtant given ratio, ſo th 
BO may be to BC, as M to N; now the trajectorial curves 
ENF, are to be conſtructed, cutting the former curves ABI 
at right angles. | A 
Thus far this letter. M. Leibnitz firſt propos'd the gener 
problem to M. L' Abbé Conti in words to the following pu 
ſe; to find a line BCD, as in Fig. 2. that cuts at rg 
angles, all the curves of a determinate ſeries of the ſame ki 
e. g. All the hyperbola's AB, AC, AD, having the fan 
vertex and the ſame centre; and that by a general method 
and in the Acta Erudit. for October, 1698 p. 470, 471. Þ 
calls the curves in this determinate ſeries, curvas ordinal 
datas & pofitione datas & poſitione ordinatim datas; and 
all this the ſeries of curves to be cut is given, and nothing mo 
is to be found than the other ſeries which is to cut it at rig 
angles: But M. Leibnitz being told, that his problem « 
ſolv'd, he changed it into a new one, of finding both ti 
ſeries to be cut, and the other ſeries which is to cut it; 3 
the particular problem, propos'd in this letter is a ſpecial calc 
not of the general problem firſt propos d, as it ought to ha 
been, but of this new double problem; and the firſt part 
this double problem (viz. by any given property of a ſerics 


curves to find the curves) is a problem more difficult wo i 
orms 
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ſormer, and of which a general ſolution has not hitherto been 


given: M. Leibnits in a letter to M. Fo. Bernoulli, dated 
December 16. 1694, and publifh'd in the Acta Erudit. for 


October 1698, p. 41, ſet down his ſolution of the problem, 


oben the given ſeries of curves is deſin d by a finite equation, 
expreſſing the relation between the Ati ſſa and ordinate: 


The ſame ſolution holds, when the equation is a converging 


ſcries; or when the property of the curve to be cut can be 
reduced to ſuch an equation, by the Analyſis per ſeries nu- 


nero terminorum infinitas. But M. Leibnits was for ſolving 


the problem without converging ſeries. 


An Account of an ancient Roman Inſeription, faund at Caer- 


leon pon Uſk, by Mr. Rice; with ſome Conjectures there- 


on; by Dr. John Harris. Phil. Tranſ. N“ 359, p. 945. 
Perſon being at plough in a cloſe near the bank of the 
river Usk, call 1/ca by the ancients (which glides about 

aquarter of a mile off from'Caerleon, and in fight of the town) 
came a-crofs a ſtone, and finding letters thereon, he took it up 
entire; it was about a yard long and about three quarters 
broad: The inſcription is as follows. 7 OBE 
_— 3 
5. VALERIUS. G. F. 
SALERIA. VICTOR. 
LVODVNI. SIG. LEG. II AVG 

| STIP. XVII. ANNOR.. XLV. “ 
RA. AGINT. AMNIO. PERPETYO. B 


Underneath this ſtone there was ſome ſeeming oblong ſepul- 
cher of ſtones, in no regular order; a litrle farther in that 
coſe, where the river wears out the land there was, ſome time 
before, a large earthen pot taken out of the bank by the river 
fide, which contain'd the ſkull and bones of 2 human body, 
and which Mr. Rice takes to have been a Roman urn. 

Dr. Harris obſerves, that this ancient and fair inſcription 
confirms what others have found hereabouts, and what Camden 
and other hiſtorians relate, to wit, that the ſecond Roman 
legion, call'd Auguſta, brought into Britain by Claudius 
Ceſar, under the conduct of Veſpaſſan, was poſted here at 
Ia or Caer- legion by Julius Frontinus, in order to awe the 

Vor. VI. N* 1a. E21 8 Slures 
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Silures, and that General obtain'd ſeveral victories over them 
and their neighbours in ſeveral ran hereabouts. 


There ſeems to be nothing of moment or difficulty in this 
inſcription, bur Victor Lugduni; which, as the Dr. thinks, we 
have no ground from hiſtory to refer to Lyons in France, Io he 


conjectures that expreſſion may be thus accounted for; the 


river Lugg is famous in the neighbouring parts; and as Dyna. 
or Dyn ſigniſies a town in the ancient Zrereſp language; and 
Dun alſo fignifies a hill or Down, as we ſtill call it, and which 
the Dr. likewiſe takes to be deriv'd from the Fritiſh; probably 
Lugdunt here may expreſs ſome town or hill near the river 
Lagg; and fince there is a place, to this day call'd Zuckiy, 
on the ſide of the river Lugg in Herefordſhire, perhaps that 
may bid fair to be the ee hr on: Valerius obtain'd the 
victory, perpetuated by this inſcription. 


An Account of the Skeleton of a large Animal empreſs n 


Sone; by Dr. Stukeley. Phil. Tranſ. N“ 360. p. 963. 


A T Eꝛiſton near Newark in Nottinghamſhire, was diſcoverd 
an almoſt entire ſkeleton ( as repreſented in 1 b 
ue 


Plate XI.) of a large animal, impreſs'd on a very hard 


clay ſtone, probably from the neighbouring quarries of Fulbeck 
on the weſtern cliff of the long tract of hills, extending quite 
thro' the adjacent county of Lincoln. 

The upper part ol continuation of the ſkeleton or that 
which was the other fide and tallied with this figure, could net 
be found: The ſkeleton was at firſt taken to be human, but 
it rather ſeemed to be that of a crocodile or porpels ; there 
are 16 Vertebræ of the back and loins, very plain and diſtindt, 
with their proceſſes and intermediate cartilages ; nine whole 


or partial ribs of the left fide; the Os ſacrum, the Pium in tits 


natural ſituation, the two thigh bones diſplaced a little, and 
the beginning of the Tibia _ Fibula of the right leg; on one 
corner there ſeem to be the veſtiges of a foot, with four of the 
five toes, and a little way off an entire toe; there are no lc 
than 11 joints of the tail, and the intermediate cartilages arc 


of a white colour, and diſtinguiſhable from the reſt: We 


cannot doubt but theſe are the real reliques of an animal; for 
the very bones themſelves are ſtill to be ſeen as plainly, as i 
preſerv'd in an Egyptian mummy; The Royal Society had: 
draught of a crocodile, tho' a ſmall one, found after the like 
manner, inclos'd in ſtone ; from a quarry in the mountains 0 


* 5 Upper 
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Upper Germany: 'The Dr. ſuppoſes the ſame reaſon accounts 


ſor both, and all the reſt of theſe kinds of foſſils, and that hence 
we may have a ſolution of ſome obvious and remarkable phz- 
nomena in the external face of the globe, conſequent to its 
formation, as ſet forth in the — account; and of ſome 
changes it under went at the univerſal deluge, as alſo proofs of 
that great cataſtrophe of the animal and vegetable world in 


plants, ſhells and parts of living creatures found in rocks and 


quar ries, ; 


It is remarkable, that all the ſtone · pits about the country 


whence this came, abound with vaſt quantities of ſhells and the 
like; and the greateſt part of the ſubſtance of the ſtone was a 
compoſition of them: If we view a map of the country, and 
obſerve the Lincolnſhire alps, how they run 50 miles north 
and ſouth, and are ſteep and rocky on the weſt ſide, we ma 
ſee the reaſon why theſe quarries ſhould be ſo ſtock d wich 
ſhells ; for, it is reaſonable to ſuppoſe, that upon the retiring 
of the waters of the deluge from the ſuperficies of this country 
into the eaſtern ſeas, theſe heavy bodies were intercepted by 
this cliff, which has retained ſuch vaſt quantities of them 
ever ſince; whilſt thoſe that fell upon common mould are 
moſtly rotten, and entirely Joſt. ä 

We may eaſily conceive what pet rifaction is from Sir Jaac 
Newton's doctrine of the attraction of the particles of matter, 
which is in the rat io of its ſolidity, proximity and ſurface; 
eſpecially, that it is infinitely greater in the point of contact, 
e. which depends its coheſion, and all the varieties of 
phyſical action; and we learn, from the common — 


of chryſtallization and freezing, and even before the fire and in 


ſeveral chemical mixtures, how a proper degree of heat or 
cold, moiſture, motion, reſt and time, promote this principle: 


Whence we may know how ſtone gradually grow in quarries, - 
not by any fancied vegetation, tho' there is ſomething like it 


in coral, but generally by appoſition of parts, as is well known 


in the uors of ſubterraneous grotto's and caverns; ſo that we. 


have no reaſon to doubt, but what was clay, ſand or earth 
3c00 years ago, may now be ſtone or marble, according as the 


above-mentioned cauſes concur: This will convince us, that 
tie now barren and rocky plains of Syria, India and Arabia, 


are owing to natural cauſes, as well as to an immediate curſe 
of God, for the diſobedience of its ancient poſſeſſors; becauſe 
the ſame is obſervable of the famous countries of Greece and 
Africk, warm regions, and ſo renown'd for fertility in ancient 
8 E authors: 
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authors: Wherefore that opinion may be true, that in many 
ages the whole face of the globe may become one great rock; 
Dr. Plott in his Natural Hiſtory of Oxfordſaire, gives an ac. 
count of a Tumulus, now a-pertect mount of {tone ; and upon 
St. Vincent's rock near * are fortifications, now become 
ſolid cliffs: The Dr. was ſhewn ſeveral bones taken from an 
entire human ſkeleton, with Britiſp beads, chains, iron rings, 
braſc bitts of bridles, c. dug up in a quarry near the Earl of 
Widrington's ſeat at Blankney in Lincolnſpire; which probably 
was plain mould, when theſe corpſes of the Hritons were 
interr d; and afterwards he ſaw ſeveral human bones and 
armour, with Roman coins, Fibule, &c. found in a ſtone pit 
in the park at Hunſtanton in Norfolk, which were ſuppos'd to 
have been buried in the earth after a battle: Whence we may 
judge it a vulgar error, to admire the ruins of old caſtles and 
walls for the tenacity of the mortar, and to praiſe our anceſtors 
for an art which we ſuppoſe now loſt; when doubtleſs, the 
ſtrength of the cement is owing to length of time; and in future 
ages the ſame judgment may be form'd of our modern build- 


From all theſe inſtances, the Dr. infers the ancient ſtate of 
theſe cliffs, where this ſkeleton was found, as alſo ſhells inti- 
ately mix'd in the ſubſtance of the ſtone, to have ſormerly 
een of a ſofter conſiſtence, capable af admitting them into its 
bowels, and immuring them as part of itſelf; and that earth, 
which is now manageable by the plough, may poſſibly in time, 
aſſume the ſame denſity, at leaſt not far below the ſurface ; for, 
in this very cliff the upper ſtrata are ſtill clay, becoming 
harder the deeper you go. What ſort of animal this waz, 
cannot poſitively be determined for want of a natural hiſtory 
of ſkeletons ; but we generally find them to be amphibious or 
marine animals; why ſuch, rather than ſeveral others, ſhould 
chance to be thus entomb'd, _ be owing to their being able 
to live much longer than terreſtrial animals in that collection 
of waters, even till they begin to abate and fall away into their 


deſtin'd receptacles ; ſo that the badies of the reſt, ſoon periſh- 


ing, were corrupted, and their bones ſeparated and diſpersd 
much earlier; this ſkeleton, with others of the like kind, fell 
entire into the fiſſures of this bed of clay, which was after 
wards turn'd into ſtone, and afforded this noble monument 
and pregnant proof of that general inyndation. —@ 


Obfer 
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0}ſervations on the Strata in Coal. mines, &c.. by. Mr. Stra- 
chey. Phil, Tranſ. N“ 360. p. 968. . 
Mu R. Strachey made the following obſervation on the different 
ſtrata of — — found in the 3 

f Mendip in Somerſetſbire: Suppoſe the draught repreſented by 
Fig, 4. Plate XI. to be the ien of a cd and to take 
in about four miles from the north-weſt to the ſouth-eaſt; and it 


Gourney, and likewiſe at Biſhop-ſurton, which laſt is near So 
in the pariſh of Chew-magna in Somer/erſhire. 1 

In Carching for coal they firſt look for the 2r0p, which is 
rally coal, tho? very friable and tender, and ſometimes appears 
o the day, as they call it; or elſe for the cif}, which is dark or 
blackiſh rock, and always keeps its regular courſe as the coal 


tyle of a 
ken by a ridge, which is a parting of clay, ſtone or rubble ; 
a if the veins were disjointed and broken by ſome violent ſhock, 
ſo as to let in rubble, Sc. between them: The obliquity or pitch, 
ofs they call it, in all the werks hereabout, is about 22 inches in 
fi- a fathom; and when it riſes to the land, it is called the crop, but 
ry in the north ha ſſeting: In the works near Stowy and like wiſe at 
its Faringdon, it rifes*to the north-weſt and pitches to the ſouth- 
th, eaſt; but the farther they work to the ſouth-weſt, the pitoh in- 
ne, clines to the ſouth; and è contra, when they work towards the 
or, Wl north-eaſt ; So likewiſe they obſerve, as they work to the ſouth- 


ing WI veſt, when they meet with a ridge, it cauſes the coal to trap up, 


as, Wl that is, being cut off by the THOSE, they find it over their heads 
Try Wl when they are thro a ridge: But on the contrary, when they 
or WM work thro' a ridge to the north-caſt, they ſay it zraps down, tha: 
Id WW is, they find it under their feet. eee e 8 
le Coals is generally dug in valleys or low grounds: The ſurface 
on I in theſe parts is moſtly a red foil, which, under the firſt or ſe- 
elr cond /pitt de generates into malm or loom, and often yields a rock 
n: of reddiſh fire: ſtone, till you come to 4, 5, and oftentimes to 12 
sd or 14 fathom deep, when it changes by degrees to a grey, then to 
ell a dark or blackiſh rock, which they call the coal-clives; theſe 
er- always lie ſhelving and regular as the coal does: But in theſe 
nt parts they never meet with 3 over the coal, as at New- 
eaſite and in Staffordſhire: Theſe 1 

being in ſame places little harder than alm or loom; in — 3 


„ 
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may be applied to the veins of coal, as they lie at Faringdon 
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does, lying obliquely over it; for, all coal lies ſhelving like the 
ouſe, not perpendicular, nor horizontal, unleſs it be- 


clives vary much in hardneſs, 
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hard, that they are obliged to ſplit them with gun-powder ; and! 
ſo hkewiſe they vary in colour, the top —_— to red or prey, 
t 


but the nearer they are to coal the blacker they grow; and 
wherever they meet with them they are ſure to find coal under 
them; but it is not always worth the digging. The firſt or up- 
permoſt vein at Sutton is called the ſtinking vein : It is hard coal 
fit for mechanic uſes, but of a fulphureous ſmell 5 under this 
about five fathoms and a half (ſeldom more than ſeven fathomg) 
there lies another 'vein, which from certain lumps of ſtone, mix'd 
with it like a caput mortuum, not inflammable, called cats. Head, 
they call the cathead vein: About the ſame depth under this lies 
the three coal vein, ſo called, becauſe it is divided into three 
different ſorts of coal; between the firſt and ſecond is a ſtone one 
foot and in ſome places two foot thick; but the middle and third 
coal ſeem to be placed looſe on each other, without being ſepa- 
rated by any different matter: Theſe three veins laſt mentioned 
are ſometimes worked in the ſame pit; but the next vein is gere. 
rally worked in a ſeparate pit; for, tho? it lies at the like depth 
under the other, the intermediate cliff is hard and ſubject to wa- 
ter; wherefore, he has repreſented a pit ſunk thro” the three up- 
per veins at A, and another ſunk upon the three coal veins only at 
B; and fo if they fink on any of the lower veins they go more to 
the north-weſt, | T C LS 2:30 38 
Next under the-7hree coal veins is the peaau vein, ſo called, 
becauſe the coal is figured with eyes like a peacock's tail, gilt 
with gold, which bird in this country dialect is called a peaw: 
The cliff over this vein is likewiſe variegated with cockle-ſhells 
and fern-branches ; and this is always an indication of this vein, 
which, as is hinted above, is always ſearched for about 15 fi- 
thoms to the north-weſt of the former. 11. 4429-00 
Under this again, between five and fix fathoms lies the /m:th's 
coal vein, about a yard thick; and near the ſame depth under 
that again, lies the ſpelley-vern; and under that a vein of ten 
inches thick, which being little valued, has not been worked to 
any purpoſe. 8 * n 
Some ſay there is alſo another under the laſt mentioned vein, 
but that has not been tried within the memory of man: At Fa- 
ringdon they have the ſame veins, which, as Mr. Strachey was 
informed, agree in all parts with thoſe of Biſhop. ſutton before- 
mentioned; but as Faringdon lies four miles ſouth- eaſt from Hi. 
e ſo in the regular courſe they would lie a mile and 
a half deeper than thoſe at Stton: But as in fact they are dug 
6 | | _ 
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near the fame depth, it follows there mult be a trap or ſeveral 
aps down, which in all muſt amount to that depth between the 


{aid works. as 0 

Between Faringdon and High Littleton the ſame veins ſeem to 
retain their regular courſe ; but at Litileton their undermoſt and 
deepeſt vein is the belt coal, which at Faringdon proves ſmall, 

On the other hand, in the pariſh of HFanton- dreav, to the 
north-eaſt of the coal-works at Sutton aforeſaid, about a mile diſ- 
tant, and in the true courſe with thoſe at Sutton, the ſame veins 
are found again; but here they wind a little, and their courſe or 
drift runs almoſt north, and they dip to the eaſt; which winding 
is attributed to ridges, which the workmen have met with on 
both fides, and have made them diſcontinue the work that way: 
At Kanton they have little of the red earth or malm on the fur- 
face, but come immediately to an iron-gritt or grey tyle: ſtone, 
which is a fore- runner of the coal. clives; in all other things they 
agree with the works near Srowy. . | „ a 

In the ſame pariſh of Stanton drew, a little to the eaſtward, 
they have another coal - work, but the veins are in all reſpects dif- 


ferent from the former; their drift or courſe is to the eleven 


oclock ſun, as they term it, they pitch to the five o'clock morn- 
ing and riſe to land; conſequently, to the five o'clock evening 
ſun : They have ſeveral veins, but hitherto only three are thought 
worth working; the uppermoſt about three foot thick is ſmall 
lime: coal; the next is about three fathoms under it and about two 
foot and a half thick, fit for culinary uſes; rhe undermoſt is 


about the like depth under the former, only ten inches thick, but 


good hard coal. 


At Clutton about two miles from theſe latter, in the ſame drift, 
viz. almoſt to the ſouth-eaſt and by ſouth, theſe laſt veins ap- 
pear again; the ſurface here is red, and ſo continues to 10, and 
ſometimes to 14 fathoms, and in other reſpects they agree with 
the laſt mentioned works at Sranton-drew. 

At Burnet, 8 and Yriſleton, they have four 
reins which pitch to the north nearly, and conſequently, the 
drift lies almoſt eaſt and weſt; the ſurface is 2 ly red land 
four or five fathoms deep; the uppermoſt is from three to ſix 


foot thick at Brifeton, but leſs at Charleton and Burnet: The 

next called pot vein is fix fathoms under the former, 18 inches 

thick, all hard coal; the third is the trench vern ſeven fathoms 

under the other, which is from two feet and a half to three foot 

thick, all folid coal; the fourth is rock vein, always diſtin- 

guiſhed by a rock of paving ſtone, called penant, lying ory 
7 Wnic 
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which rock is ſometimes 20 foot thick or more, and therefore 
this vein is never worked in the ſame pit with the former vein; 
but about 200 yards more to the ſouth, or to land, as they cal 
it; it is computed ſeven fathoms under the former, | 
The different veins of coal and earth in the coal-works in 
theſe parts, all agree in the oblique fituation of the veins; and 
every vein has its cliff or clives lying over it, in the fame oblique 
manner; all of them pitch or riſe about 22 inches in a fathom, 
and almoſt all of them have the ſame ſtrata of earth, maln and 
rock over them, but differ as to their courſe or drift, as alſo in 
**thickneſs, goodneſs and uſe. 1 5 5 
Now as coal 1s generally dug here in valleys; fo the hill 
which interfere between the ſeveral works above-mentioned, ſem 
alſo to obſerve a regular courſe in the ſtrata of ſtone and earth 
found in their bowels; for, on the ſummits of theſe hills we find 
a ſtony arable ſoil mixed with a ſpongy yellowiſh earth and clay; 
under which are quarries of -{yas in ſeveral beds, to about 8 0 
10 foot deep; an fix foot under that, thro' yellowiſh loom, there 
is a blue clay inclinable to narle, which is about a yard thick; 8 
under this is another whitiſh loom one yard thick, and then a «tl 
blue marle, ſoft, fat and ſoapy, fix foot thick; only at abou - 
An depth it is parted by a marchaſite about fix inebeſ f Gf 
thick, | | es. 

It is to be obſerved, that theſe beds of ſtone and marle, which Ml ro 
are different from coal, lie all horizontal. . rall 


An Account of the great and ſpeedy vegetation of Tumipi;Ml 1 
by Dr. 1 Phil. Tranſ. Ne 360. p. 974 pro 


AT Surron-Coldfield in Warwickſtire, a peaty ground near ! 
1 pool (of which it was formerly a part) was ſown with tur ? 
nip-ſeed on the 2. of July 1702; in leſs than three days time thei” ! 
turnips were ſeen above' ground ; at the end of three weeks the 
roots were as big as walnuts; within leſs than five weeks after 
the ſowing, the 'gardener drew great quantities of turnips, the) 
being then as big as large apples; at the end of fix weeks, 92 
on the 12. of Auguſt, a large turnip was pulled up (tho probably ,, 
not 1o large as ſeveral others then growing on the ſame ground) ] 
which, together with its top and the Jong part of the roc, » 
weighed upwards of two pounds, 14 ounces; at the fame time 
was alſo weighed an ounce of the ſame ſort of turnip-ſeed, the 
gardener had ſown his ground with, and afterwards 1000 of the 
grains were counted fingly out of the ounce ſo weighed ; and the 
reſt of the ounce was divided into heaps, as near as could 
; | gue 
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dell goeſſed, equal to the 1000 ſeeds firſt ſevered and laid together; 
and it was found, that the whole ounce contained upwards of 
cal 14500 fingle grains, which number multiplied by 46, the num- 
ber of ounces the turnip weighed, produced 671600, that is, the 
number of fingle grains of ſeed requiſite to equal the weight of 
the turnip : Mhence may be gathered, that (upon ſuppoſition that 
the increaſe of the turnip was all along uniform and equal, from 
the time it was ſown, till it was pulled up) the grain of ſeed 


which it ſprung from, weighing when it was ſown but 4888 of 
n ounce, was increaſed in weight according to the following pro- 
portions, vid. 85 . 

hilk EY | 

dem In fix weeks time 651600 

arth __ 111933 f 

find | ay I5990 F RES: 2 jd i CUES. 5 

a. Every AR our sss ( times its own weight. 

$ of Minute 11 

here 


ck. Some days after, another ounce of the ſame ſort of ſeed was ex- 
en FM atly weighed, and the grains were found to be 14673, _ 
bout Another turnip of the ſame crop was pulled up on the 21. of 
chil October, and was found to weigh upwards of 10 pounds and. a 
: halt, which unuſual bulk it acquired (ſuppoſin as above the - 
nich growth to be uniform) by increafing the weight of the ſeed it was 
raiſed from, 15 times in each minute of time, from the ſowing 
to the drawing of it. RL 


ar At anoth e in two other ſorts of turnip-ſee 

| e ſort contained 14702 grains; and an ounce 
2 other fort no leſs than 14905 grains. ROY 
the lt is credibly reported, that of late years turnips have been 
alter pretty frequently found growing in ſeveral. counties of England, 
they hat have weighed above twice as much, one of which was ſeen 
vis Birmingham about the year 1710. 


i "Account of Experiments made in June with Al. Villette's 
Burning-glaſs; by Dr. Harris and Dr. Deſaguliers. Phil, 

re Tranſ. Ne 360. p. 996. | 
the 73 HIS mirrour is a concave 4 inches wide, and ground to a 
1 ſphere of 96 inches radius; ſa that its focus is about 38 
the inches diſtant from the vertex of the glaſs; the metal of which 
bellt is made is a mixture of copper, tin and tin-glaſs, whoſe re- 
fled Vor.. VI. 12 L II | | flexion 


= = = 
: „ _— = 


. above gentlemen obſerved with a half: ſecond pendulum the time 
in which any material change happened to them while expoſed to 


follows. 


chalk gnly, fled away in 23 ſeconds of time. 


| the blac 


by the Saxons, was ready to run in 29 ſeconds and 4. 
Here the glaſs growing hot burned with much leis force. 
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flex ion has ſomething of a yellow caſt; the concave furface hay 
ſcarce any flaws, and thoſe very ſmall ; but the convex f4+ 
which is likewiſe poliſhed, has r fog holes 30-084, 411th 4 0h 1 

Having held ſeveral bodies in the focus of this mirrour 7 the 


fi 


this great heat. f 
The experiments were made from 9 till 12 in the morning, 2 


I. A red piece of a Roman Patera began to melt in three ſe ( 

conds of time, and was ready to drop in 100. Evo ron 

2 Another bJack piece melted in 4 ſeconds, and was ready i of 

drop in 64. WT e = 
3. Chalk, taken out of an Echinus ſpatagus, filled wit 


4. A foſſile ſhell was calcined in 7 ſeconds of time and did u 
more 1n 64. 225 5 ; 
5. A pow of Pompey's pillar at Alexandria was vitrified in 
part in 50 ſeconds, and in the white. part in 54. 
- 6. | Copper ore, that had no viſible metal in it, vitrified-in 
Cons. | | WI; 
7. Slag or cinder of old iron - work ſaid to have becn wroupht 


8. Iron ore fled immediately, but melted in 24 ſeconds. 
9. Talc began to calcine at 40 ſeconds, and held in the fo 


6 ene 
| 9 o. Calculus bumanus was calcined in 2 ſeconds, and oni e 
dropped off in 60. 5 CS Li 
11. An anonymous 6{h's tooth melted in 33 ſeconds and . ſut 
12. The Abbeſios ſeemed ſomewhat condenſed in 28 ſeconds;M 
but it was now ſomewhat cloudy : M. Filletię ſays, that his ga, 
uſually calcines it, | Oo e 
13- A golden marchaſite broke to pieces, and began to wel , 
about 30 ſeconds. | 4 # 5 rec 
14. A ſilver fix-pence melted in y ſeconds and 1. ” 
15. A king William's copper balf-penny melted in 20 ſeconds * 
and ran with a hole in it in 31. 3 | * 
16. A king George's half. penny melted in 16 ſeconds, and ra a, 
In 34. | | BEE | 
i 75 Tin melted in; ſeconds. w] 
18. Caſt iron in 16 ſeconds. 5 | ne 
19. Slate melted in tlireò ſeconds, and had a hole in 6. 5 


29 Thi 
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e hai 20. Thin tyle melted in 4 ſeconds, had a hole and was vitri- 
fide ſed thro' in 80. re N 

by 21. Bone calcined in 4 ſeconds, and vitrified in 33. 

the An emerald was melted into a ſubſtance like a turquois ſtone, 

Its A diamond weighing 4 grains loſt 4 of its weight, 

ed to | a 4 


An Account of an extraordinary Meteor, &c. by Dr. Halle 4* 
Phil., Trani. N® 360. p. 978. 7 


N the 19. of March 1518-19 there was a ſurpriſing lumi- 
0 nous meteor ſeen in the heavens all over Zngland: Some 
of its phænomena are very hard to account for, according to the 
notions hitherto received by our naturaliſts ; ſuch as, its very 
oreat height above the earth, its vaſt quantity of matter ; the 
extraordinary velocity with which it mov'd, and the prodigious 
exploſions heard at great diſtances, and whoſe ſound, attended 
with a very ſenſible tremor of the ſubjacent air, was certainly 
propagated thro' a medium exceedingly rare, and next to a va- 
uu. 3 

The Dr. formerly eollected (vide Phil. Tranſ. Ne 341.) all he 
could find of ſuch meteors; but none ſeem to come up in any 


8, as 
ee ſe. 


dy t 
with 
id nc 
ed in 
in 8 


] x 8 ; . 
ugh ing account from the ſeveral relations thereof communicated to the 


Royal Society. 

Sir Hans Sloane being abroad at that time, happened to have 
his eyes turned towards it, at its very firſt eruption, of which he 
gave an account as follows; that paſſing along eaſtwards by the 
north eaſt corner of Sourhampron-ſireet in Bloomsbury ſquare, 
London, at about a quarter aſter eight o'clock at night, he was 
ſurpriſed to ſee a ſudden great light, far exceeding that of the 
moon, which ſhone very bright at that time; he turned to the 
weſtward where the light was ; the firſt place he obſerved it in 
was about the Pleiades northerly, whence it moved after the 
manner of, but more ſlowly than a falling ſtar, in a ſeeming di- 
rect line, deſcending a little beyond, and withal below, the ſtars 
in Orion's belt, then in the ſouth-weſt; the long ſtream appeared 
to him to be branched about the middle, and the meteor in 1ts 
way became tapering upwards ; at the lower end it at laſt became 
bigger and ſpherical, yet not ſo big as the full moon; its colour 
was whitiſh, with an eye of blue of a very vivid dazling Juftre, 
which ſeemed very nearly to rejemble if not ſurpaſs the bright- 
neſs of the ſun's body in a clear day, when ſeen with the naked 
eye: This brightneſs obliged him to turn his eyes ſeveral times 
from it, as well when it was a ſtream, as when it was tapering 

LE > and 


circumſtance to this appearance; of which he gives the follow- 
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and a globe; it ſeemed in about half a minute or leſs, to moye 
| 20?, and to go out, as he conjectured, about as much above 
the horizon: It left behind it, where it had paſs'd, a track of 
a cloudy or faint reddiſh yellow colour, ſuch as red- hot 
iron or glowing coals have, that continued upwards of. 3 
minute, ſeem'd to ſparkle and kept its place without falling; 
This track was interrupted or had a chaſm towards its upper 
- end, and about 4 of its length: He did not hear any noiſe it 
made ; but the place where the globe of light had been, con- 
tinued for ſome time after it was extinct, of the ſame reddiſh 
yellow colour with the ſtream, and at firit ſome. ſparks ſeemed 
to iſſue from it, ſuch as come from red-hot iron. beaten on an 
anvil, 

All the accounts of the phænomenon agree in this, to wit, 
that its ſplendour was little inferior to that of the ſun; that 
within doors the candles gave no manner of light ; and 1n the 
ſtreets, that not only all the ſtars diſappear'd, but the moon 
then nine days old, and high towards the meridian (the ſky 
being very clear) was ſo far effaced as to be ſcarcely viſible, at 
leaſt not to caſt a ſhadow, even where the beams of the meteor 
were intercepted by the houſes; ſo that ſor ſome few ſeconds 
of time, it reſembled perfect day in all reſpects. 

The time when this happened, was generally reckoned at 
quarter paſt eight; but by the accurate account of Mr. Pound 
(who only ſa the light) agreeing with what has been ſent us 
from the Pariſian obſervatory, it appears to have been at 
Sh. 8“ apparent time at London; and the ſun being then in 9 
and 4 of Aries, the right aſcenſion of the mid-heaven was 
13045“, whereby the poſition of the ſphere of fix'd ſtars is 
given: Hence the Lucida Pleiadum will be found at that time 
to have been 25® and + high, in an azimuth 6* to the north- 
ward of the weſt; and conſequently, the arch the meteor 
mov'd in was inclin'd to the horizon in an angle of about 279, 
having its node or interſection therewith, nearly ſouth ſouth 
weſt, as will more plainly appear from what follows. | 

At Oxford five minutes earlier, Mr. ohn Whiteſide, imme- 
diately after the extinction of the meteor, made haſte out to 
ſee what it might be; and well confidering the fituation of the 
track it had left in the ſky; found it to have paſs'd about 
z* and + above the preceeding ſhoulder of Orion, and about 
30 and + above the middle of his belt, where there appeared a 
luminous nubecula of a reddiſh light, being a dilatation of the 
track, ſeeming to have been occafioned by ſome 1 
| | | there; 
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there; and by what he could learn from thoſe who ſaw it, it 
was thereabouts it broke out, and firſt began to efface the ftarsz 
Hence it proceeded as to ſenſe in an arch of a great circle, and 


paſſing in the middle between the tail of Lepus (Bayer's 9) 


and gj in the fore - foot of Canis major, it terminated about F in 
the breaſt of the ſame, nearly in 95 R. Aſcenſ. with 230 of 
9. Declin. And at the place of its extinction there remained a 
large whitiſh gebula, much broader and of a ſtronger light than 
the reſt of the track, which he took for a certain Gar of a very 
great exploſion made there. It will be found by computation, 
that the angle this track made with the horizon of Oxford was 
very nearly 40?, and its interſection due 8. 8. W; and that the 
place of its extinction was about 97 above the horizon, in the 
azimuth of 32% to the weſt, 

At Worceſter Mr. Nicholas Fatio ſaw this meteor deſcend 
obliquely towards the ſouth, making an angle with the hor 
zon of about 65, and interſecting it about S. 8. W. E, as 
may be collected from a ſcheme thereof ſent up by him to the 


Royal Society; by this the track left all Orion and Canis major 


to the weſtward, and divided the diſtance between Sirius and 
Procyon, 10 as to be. almoſt twice as far from Procyon as 
Sirius: The time at Worceſter was one minute before eight, 
this city r 9 of time to the weſt of London.; and con- 
ſequently, the R. Aſcens. of the mid-heaven 1287 and g;. 

Now the ſituation of the cities, London, Oxford and Nor- 
ceſter being nearly on the ſame W. N. W. point, on which 
the track of the meteor had its greateſt altitude above the 
horizon, equal to the angle of its viſible way; if we ſuppoſe 
it at London to have been 2) high, and at the ſame time at 
JVorceſter to be 65? high, in the plane of the vertical circle, 
paſſing thro*' London and Worceſter; ſuppoſing likewiſe the 
diſtance between them to be 90 geographical miles, or 17 and 
1 of an arch of a great circle of the earth, we may by a trigono- 
metrical calculation find the perpendicular height to have been 
64 ſuch miles; and the point over which it was then perpendi- 
cular to have been 30 ſuch miles W. N. W. from Worceſter 3 
and the geographical mile being to the Exgliſb ſtatute mile 
as 23 to 20, this height will be no leſs than 73 Engliſß miles 
and +; and the place directly under it will be found to be 
about Preſtain on the confines of Hereford and Radnor- ſpires: 
The obſervation at Oxford does likewiſe nearly agree in the 
lame concluſion, | 


This 
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This altitude being added to the ſemi-diameter of the 
earth, as radius, becomes the ſecant of 11 degrees; ſo that the 
meteor might be ſeen above the horizon in all places not above 
220 leagues diſtant therefrom : Whence it will not be ſurprj- 
ſing, that it ſhould be ſeen over all parts of the iſlands of 


 _ Great Bretain and Ireland, over all Holland, and the hither 


parts of Germany, France and Spain at one and the ſame 
inſtant of time. | 

This ſuggeſts a confiderable uſe, that might be made of 
theſe momentaneous appearances, for determining the geo- 
png longitudes of places; for if in any two places, two ob- 
ervers, by help of pendulum-clocks, duly corrected by celeſ- 
tial obſervations, do exactly note at what hour, minute and 
ſecond, ſuch a meteor as this is kindled and extinguiſhed, the 
difference of thofe times will be the difference of longitude of 
the two places; nor does it require ſo much as the uſe of 2 
teleſcope, as in the methods hitherto put in practice for that 
purpoſe; ſo that if theſe appearances could be predicted, and 
notice given of their approach, ſo as to know when to expect 
them, the Dr. makes no difficulty of prefering this method of 
lettling the geography of a country before all others. Cite 

Having thus fix d one point in the line of its motion; let us 
now ſee what courſe the meteor took from thence ; and firſt at 
the town of Kirkby-Stephens, on the borders of Yorkſhire and 
Weſtmorland, in a meridian very little to the weſtward of Mor- 
ceſter, but about 2* and 4 more to the north, it was obſerv'd to 
break out as from a duſky cloud, directly under the moon, and 
from thence to deſcend, nearly in a perpendicular, almoſt to 
the horizon: Now the moon being at that time in the third 
degree of Leo, was about half an hour paſt the meridian : and 
conſequently, much about a point to the weſt, or 8. by W. 
and the ſituation of Preſtain from Kirkby Stevens, being pretty 
near upon the ſame point, it follows, that the direction of the 
track of the meteor was in the great circle paſſing over theſe 
two places. 
And this is farther confirm'd by the obſervation of Mr. San. 
Crmuys, who obſerv'd at Tiverton, about 12 geographical 
miles nearly due north from Exeter, the firſt exploſion of this 
meteor exactly in his zenith, as he was aſſur'd by applying 
his eye to the {ide of his door, which be took to be perpendt; 
cular, and looking upwards ; and from thence he ſaw it deſ- 
cend to the ſouthward directly in the ſame azimuth, without 
declining either to the right or left: Hence it is plain, = 

| 0s . the 
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the track likewiſe paſs'd over this place, which by our maps 
is found to lie in a line with Preſtain and Kirkby- Stephens. 


On this ſuppoſition, that the . firſt exploſion, attended with 
the reddiſh nubecula, was directly over Tiverton, let us com- 


pare the obſervation at Oxford with it, in order to determine 


more nicely the perpendicular altitude there: At Oxford this 
nubecula was found to be 3® and 3 above the middle ſtar of 
Orion's girdle at Sh. 3“; and was therefore 26* and 4 above 
the horizon; and the diſtance between Oxford and Tiver- 
jon being 1 55' or 115 geographical miles, it will be, as the 
fine of 61 33 to the fine of 63® 30), ſo is the ſemi-diameter of 
the earth, being 343) and 5 ſuch miles to 3498 miles, the 
diſtance of the meteor from the center of the earth; from which 
deducing the ſemi-diameter, there remain co F geographical 
miles form the height of the meteor above Tiverton: This is 
confirmed by the obſervation of Mr. Derham, who at Vindſor 
ſaw the aforeſaid nubecula about 2* above the moſt ſoutherly of 
the ſeven ſtars in the ſhield of Orion; that is (the time being 
dh. 6') in the altitude of 237 and $: Whence the diſtance 
between Tiverton and Windſor being 150 meaſyr'd, or 130 
geographical miles, by a like proportion, we ſhall find the 
fame height of the meteor 60 ſuch miles, wanting only a quar- 
ter: ſo that in a round number we may conclude it to have 
been juſt 60 geographical, or 69 ſtatute miles, above the 
earth's ſurface : Nor is it poſſible to come at a preciſe determi- 
nation of this matter, by reaſon of the inaccuracy of our data, 
which were only the notes of perſons under the ſurpriſe of the 
ſuddenneſs of the light, and no ways pretending to exactneſs: 
However ſuch as — are, they abundantly evince its height 


to have exceeded 60 Engliſh miles, tho ſome would have it 


to be no more than 38 or 40 ſuch miles. 1 

To compute the viſible wa y of this meteor, either in reſpect 
of the horizon, or among the fix'd ſtars, and bring its motion 
to a calculus; all this ma/ be perform'd with tolerable exaQt- 
neſs, ſuppoſing it mov'd in the arch of a circle concentric with 
the earth, and but 60 geographical miles without it; and that 
the point of the firſt exploſion was over the Lat. of 50? 4o' and 
3* 40' to the weſt of London; and that of the laſt extinction 
over Lat. 4) 40' with 4” 50' weſt Long. the time being fix'd 


to 8' paſt 8 o'clock at London: Hence it is eaſy, by a trigono- 


metrical proceſs, to obtain the viſible altitude and azimuth of 
the meteor or either of its exploſions, as ſeen from any 2 
| whoſe 
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whofe Long. and Lat. are known; and from the time gives 
the points in the ſphere of ſtars anſwering to thoſe azimuths and 
altitudes are readily deduced. And let ſuch, as contend for 3 
much leſs height of thts meteor, try if they can, on ſuch their 
ſuppoſition, to reconcile the ſeveral] phznomena above+-menti. 
oned with each other, and with the obſervation of Mr. Ell; 
between Gainsboroughb and Redford ; where at Sh. 5' the me. 
teor was ſeen to paſs preciſely in the middle between Sirius and 
the fore-foot of Canis major, moving obliquely to the ſouthward 
in a line whoſe direction ſeemed to be from the middle be. 
tween the two ſhoulders of Orion; the Lat. of the place being 
nearly 53 20', and Long. 45 weſt from London; let them try 
how they can account fer its being ſeen 5 high at Aberdeen in 
Scotland, and near as much at Pererbead, 4 a degree more 
northerly, and then let them judge, whether it did not exceed 
rhe —_— limits of our atmoſphere : Laſtly, if the apparent 
altitude of the meteor at Paris was not 5® and 4, but 11 0n 
the W. by N. point, when it muſt have been in its greateſt 
luſtre, there will be no pretence to bring it lower than what the 
Dr. has made it, eſpecially if it be allow'd to have followed the 
track he has aſſign d it, viz. over Preſtain, Cardiff, Minehead 
and Tiverton and over Breſt in Britany.: 4 875 

Allowing this to have been the path it mov'd in, the rei 
magnitude and velocity of this meteor might be aſſign d, if 
zhe ſeveral accounts of its apparent diameter, and of the time of 
its paſſage from one of its exploſions to the other, were confi: 
tent; but ſome of them making its viſible appearance nearly 
cqual to that of the ſun, which, according to ſeveral, it far 

exceeded, we may ſuppoſe with the leaſt, that at the time 
when it firſt broke out over Tiverton, its diameter was 11 
degree; and its horizontal diſtance being 150 geographicil 
miles from London, and altitude 60, the hypothenuſal or rel 
diſtance from the eye, will be more than 160 ſuch miles; to 
which radius, the ſubtenſe of half a degree will be upwards of 
an Engliſb mile and a half, being about 2800 yards vcr) 
nearly: After the ſame manner it is difficult to aſſign its velo- 
city, whilſt ſome make it half, others leſs than a quarter of: 
minute, in paſſing from its firſt exphofion to its laſt extinction; 
but the diftance it mov'd in that time being about 3? or 180 
geographical miles, we may modeſtly compute it to have rui 
upwards of zoo ſuch miles in a minute; which is a velocitſ 
quite incredible, and ſuch, that if a heavy body were projected 
| to 
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— with the fame, it would not deſcend by its gravity 
to the earth, but rather fly off, and move round its centre in 2 
perpetual orb, reſembling that of the moon. | 
Several of the accidents, that were reported to have attended 
its paſſage, were the effect of fancy, ſuch as the hearing it hiſs 
25 it went along, as if it had been very near; others imagin'd 
that they felt the warmth of its beams; and ſome that the 
were ſcalded by ite But what 1s certain is the extraordinary noiſe 
that followed its — — All accounts from Devon and 
ſornꝛval and the neighbouring counties agree, that there was 
heard in thoſe places the report, as it were, of a very large 
cannon, or rather of a broad-fide at ſome diſtance, which was 
ſoon followed by a rattling noiſe, as if ſeveral ſmall arms had 
been promiſcuoufly * What was peculiar to this 
found was, that it was attended with an uncommon tremor of 
the air, and every where in theſe counties, ſhook the glaſs 
windows and doors of the houſes very ſenſibly; and according 
to ſome, even the houſes themſelves, beyond the uſual effect 
of canton, tho? near; and at Ziverton a looking-glaſs that was 
looſe iti the frame, fell out on the ſhock and was broken: Nor 
was the extent of this 9dr 9% er found known, which was 
heard againſt the eaſterly wind, that then blew, in the neigh- 
bourhood of London; and Dr. Tabor heard it diſtinctly beyond 
Lewis in Suſſex ; ſo that the Dr. cannot help thinking, but that 
ſuch a meteor as this gave occafion to that famous ode in 
Horace. | | - 


Parcus Deorum cultor, E9c. 
BKð&EI Nanque Dieſpiter 
Igne coruſco nubila dividens 
Plerumque per purum tonantes 
Egit equos, volucremque currum, 
Quo bruta tellus, Sc. concutitur, 


But whether the report, heard near Leavis, were of that ex- 
ploſion directly over Devonſhire, or rather of that latter apd 
much greater, at the extinction over Fritany, the Dr. does 
not pretend to determine, till ſome farther accounts from 
France, whence hitherto, he only learned that the time of the 
appearance at Paris was at 1) paſt 8. | w 

It remains to attempt ſomething towards a ſolution of the 
uncommon phenomena of this meteor ; and by comparing 


them with things more familiar to us, to ſhew at leaſt how 
they 
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they might probably be effected: And firſt, the unuſual and 
continued heats of the preceeding ſummer in theſe parts of the 
world may be ſuppoſed to have raiſed an extraordinary quantity 
gf vapour of all ſorts; of which, the aqueous and moſt others, 
being ſoon condenſed by cold, and wanting a certain degree of 
ſpecific gravity to buoy them up in the air, aſcend but to a ſmall 
height, and are quickly returned in rain, dews, c. whereas, 
the inflammable ſulphureous vapours, have, by an innate levity, 
a ſort of vis centrifuga, and not only have no need of the air to 
{apport them, but agitated by heat, will aſcend in Yacuo Boy. 
leano, and ſublime to the top of the receiver, when moſt other 
fumes fall inſtantly down, and lie like water at the bottom. By 
this we may conceive, how the matter of the meteor might have 
been raiſed from a large tract of the earth's ſurface, and aſcend 
far above the reputed limits of the atmoſphere ; where being di- 


engaged from all other particles, by that principle of nature that 


congregates homogenea (as is viſible in ſo many inſtances) its 
atoms might in length of time coaleſce and run together, as we 
fee falts ſhoot in water; and gradually contracting themſelves into 
a narrower compaſs, might lie like a train of gun-powder in the 
ether, till — 4 0 fire by ſome internal ferment, as we find the 
damps in mines frequently do, the flame would be communicated 
to its continued parts, and ſo run on like a fired train. 

This may explain how it came to move with ſo unconceivable 
a velocity; for, if a continued train of powder were no bigger 
than a barre], it is not eaſy to ſay how very faſt the fire would 
fly along it; much leſs can we imagine the rapidity of the accen- 
fion of theſe more inflammable vapours, lying in a train of fo 
vaſt a thickneſs. If this were the caſe, it was not a globe of 
fire, that ran along, but a ſucceſſive kindling of new matter; 
and as ſome parts of the earth might emit theſe vapours in 
greater plenty than others, this train might in ſome parts thereof 
be much denſer and bigger than in others, which might occaſion 
ſeveral ſmaller exploſions, as the fire ran along it, beſides the 
great ones, which were like the blowing up of magazines. Thus 
we may account for the rattling noiſe like ſmall arms, heard after 
the great peal, upon the exploſion at Tiverton; the continuance 
of which for ſome time argues, that the ſound thereof came from 


4 


diſtances that increaſed. _ Fo | | 
As to the propagation of ſound thro' a medium, according to 
the received theory of the air, above 300000 times rarer than 
what we breathe and next to a Vacuum, the Dr. pretends not to de- 
termine: Hitherto the air is concluded to be the vehicle of ſound a 
| all 
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and in dur artificial vacuum we find it greatly diminiſhed: But 
we have this only inſtance of the effect of air- exploſion of a mile 
or two in diameter, the immenſity of which may perhaps com- 
penſate the extreme rarity of the medium, 


An Obſervation of the end of the total lunar Eclipſe on the 
5th of March 1718, raken near the Cape of Good Hope; 
and ſerving to determine the Longitude thereof; by Dr: 
Halley. Phil, Tranſ. N* 361. p. 992. ; 

S: H E miſſionaries ſent to China in 1685; did by an eme 

of . Zupiter”s firſt ſatellite pretend to determine the longi- 
tude of the Cape of Good Hope to be 1* 11, or 1 and 5 more 
eaſterly than Paris, that is 20* from London; but Dr. Halley; 
in Phil. Tranſ. N“ 185, concluded it could be no more than 

17 and what ſeems to determine the controverſy, on the 5, of 

March 1518, the end of a lunar eclipſe was obſerved by an offi- 

cer of the ſhip Emperor when the viſible altitude of the moon's 

center was 1 5 25 he being then in the Lat. of 34 23 S. and as 


he afterwards found, juſt 180 leagues to the eaſtward of the Cape 


of Good Hope. The Dr. finds by calculation, that in that Lat. 
the moon had that height at 35 15' and 4 P. n. and by compar- 
ing this eclipſe with that obſerved with great exactneſs on Fe- 
bruary 11, 1682 (which agrees perfectly well with his numbers) 


he concludes the middle of this to have been at London at 3u 48“ 


p.m. to which adding 1* 46' for the ſemiduration (this being 
very certain from the obſerved continuance of the eclipſe of 1682) 
the end will be found to have been at London at 5* 34'; the ſhip 
was, therefore, in a meridian 26* to the eaſtward of Zondon ; 
but ſhe was at that time 180 leagues to the eaſtward of the Cape, 
which diſtance in that Lat. gives 11% of Long. which deducted 
from the Long. of the ſhip, there remains juſt 15 or 1 for the 
difference of meridians between London and the Cape: So that 
by this account the Cape is ſtill nearer our meridian than the Dr, 
had formerly made it, and near 6 nearer than M. De la Hine 
places it in his tables. | 

This eclipſe was attended with all the circumſtances requiſite 
to make the concluſion as certain as the nature of the thing wall 


- 


admit of; for, the moon was nearly in perigeo, and the eclipſe 


almoſt central; ſo that ſhe emerged out of the ſhadow as ſwiftly 
as poſſible ; the ſea was very {mooth, there having been liitle 


wind for upwards of 30 hours before; and the moon was not too. 


high to be well obſetved with a foreſtaff; nor were they long at 
tea before they made land; for, in leſs than five days, on the 
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10. of March at noon, they paſſed Cape d Agulhas, the moſt 
fJoutherly promontory of Afric, which then Wa ah them N. E, 

about ſeven leagues diſtant. The end of this eclipſe, tho' not 
viſible in England, might have been ſeen in Germany, at Nuren- 

burg, Leipſick and Berlin. | | | | 

Mr. Alexander Brown a Scotiſh gentleman, with a very good 
braſs- quadrant upwards of two foot radius, and at the Dutch 
ſettlement at Table bay, after reftifying his pendulum-clock. by 
correſpondent altitudes, did on the 4. of Auguſt 1694 at 5 49 
mànè, obſerve the diſtance of the bright limb of the moon from 
the right ſhoulder of Orion to be 25* 3'; and the next morning 
Augrft 5. at 5h 21' 12! the ſame limb was diſtant from Procyor 
25 57 and at 5 36' 48/ from the Lucida Arietis 5829. 

It were much to be wiſhed that the moon had, either of theſe 
mornings, been accurately obſerved at Greenwich or Paris, or 
at ſome place in Europe, whoſe longitude from them is well 
known: But that failing, the Dr. had recourſe to the period of 
the lunar motions, that is performed in 18 years and 10 or 11 
days, after which the errors of the lunar computations return very 
nearly the ſame; and he found among his old obſervations one 
that tallied well with that of the 4. of Auguſt; viz. at Oxford 
the 23. of July 1676, at 13* 11' 35! he 99 the moon to 
apply to the ſtar in the middle of the Hull neck, marked A by 
Bayer ; the ſtar at that time was diſtant from the ſouthern and 
neareſt cuſp of the moon 200 32! by the micrometer ; and at 13 
17' 15, when it ſeemed to immerge upon the bright limb of "3 
moon, it was diſtant from the northern cuſp 23 20%; but this 
was leſs certain by reaſon of the hazy air; the ſtar was at that 
time in 28® 56' of Taurus with 1® 13' 20! N. Lat. whereby he 
found, that the lunar tables, founded on Sir 1/aac Newton's cor- 
rect theory of her motion, gave her place at that time only 2. too 
{low ; which error being allowed on the 4. of Auguſt 1694, the 
reſult was, that 5 59” at the Cape of Good Hope was at London 
4 53', whence the difference of longitude is 16® and , ſuffi- 
ciently near what the Dr. had before determined it. | 


Of rhe Force of the Heart; by Dr. James Keill. Phil. Tran, 
N* 361. p. 995. Tranſlated from the Latin. | 

S the force, with which the heart throws out the blood, as 
eſtimated by Borelli, ſeemed almoſt incredible, ſo Dr. Keill 
atrempted to give a ſolution nearer the truth; but did not in the 
Iraſt propoſe accurately to determine that force, but rather to 


hint at a method, by which it might probably be found out, and 
ta 
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to excite others more {ſkilled in geometry to inveſtigate a problem, 
the ſolution of which was ſo much wanted. 5 , 

What Dr. Furin principally objects to Borelli, Dr. Moreland 
and Dr. Keill is, that in eſtimating the force of the heart, they 
attempted to determine its ratio to an unactive quieſcent weight, 
But ſince, ſays he, the beart itlelf moves in its /3/toJe or con- 
traction, and puts into motion the bodies that oppole it, ſuch as 
© the blood and the coats of the arteries, it is evident, that the 


quantity of its force can be known no otherways, than by firſt 


knowing the quantity of its motion; for, motion can no more 
be compared with a quieſcent weight than a right line, with a 
: ling But this is far from being the caſe, as to either of the 
three Gentlemen abovementioned ; tho? at the ſame time Dr. Keili 
ſees no abſurdity in the compariſon ; for, tho there be no relation 
between the weight of a ſolid body and its mot ion; yet the mov 
ing force, if it act upon a fluid, has a certain ratio to the force of 
gravity; and indeed the moving force of a body, that produces 
a certain 2 of motion in a fluid in any given time, is equal 
o a weight, which falling by its force of gravity, acquires the 
fame quantity of motion in the ſame time: Hence the force, 
with which water is thrown out at any orifice, is {aid to be equal 
to a certain weight; becauſe the given weight, and the force 
that throws out the water, produce equal quantities of motion 
in equal times: This ſeems to Dr. Neill to be the true meaning 
of the Nezvronian corollary, and which he thinks, differs not 
from what he has advanced on the force of the heart: Sir Iſaac 
Newton's words are to this purpoſe, * the force, by which the 
whole motion of the effluent water may be produced, is equal 
to a weight, c, which Dr. Zurin does not ſeem to have ſuffi- 
cently attended to, when he ſays, that weight by which the 
motion of water running out of a veſſel may be generated, Sc. 
But Dr. Keill thinks if he is miſtaken in this, he is ſo with the 
greateſt geometricians of the age, as Huygens and Sir [/aac Neu- 
on, both of them explaining the force of fluids by the force of 
gravity ; which the latter not only does in the above-mentioned: 
Carol. but likewiſe in other places ſhews a method of finding the 
ratio of the reſiſtance of a medium, that is, of the action of a 
fluid on a ſolid body, to the force of gravity or the centripetal 
force as may be ſeen in Prop. 4, f. Iib. 2. and their Corollaries: It 
is true the action of fluids on a ſolid is different from that of ſolids 
on each other: A fluid, moving with a given velocity, mey ful- 
tein a given weight, ſince the parts of a fluid, continually ſue- 
ceeding each other, impinge upon the weight; eee the 
| orce 
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force of the fluid is really equal to the weight; but fince this 
holds not as to ſolids, their force cannot be compared with 
ravity. : | 

2 Further Dr. urin objects, that Dr. Keill makes the velocity 
of the blood thrown out of the heart to be equal, the whole 
time of the ſyſtole, whereas he has demonſtrated it to be very 
unequal: This Dr. Keill denies ; tho' whether the velocity of 
the blood thrown out of the heart be equal or unequal, he 
thinks, does not ſufficiently appear; at leaſt the latter ſuppo- 

fition ſeemed to him to be better grounded. 8 
In the next place Dr. Zurin objects againſt what is aſſumed 
by Borelli and other learned men, to wit, that the forces of 
ſimilar muſcles are in the ratio of the ir weights, and endeavours 
to eſtabliſh another ratio of their forces in Theor. 5. But fince 
its demonſtration depends on a principal common to all his 
Theorems, and that principle is falſe, and does not come up to 
the caſes to which it is applied, all that is built upon this foun, 
dation muſt neceſſarily fall to the ground; he ſuppoſes the 
coats of the veſſels to impinge upon the blood contained with- 
in them, and by that ſtroke to communicate a part of their 
motion to the blood; and in the motion of the Genre he ſup- 
poſes the ventricle to be a ſolid body, that with a given vel 
city impinges upon the blood, and by the ſtroke communicates 
a part of its motion to it; a ſuppoſition that neither agrees 
with the motion of the blood, or heart, or that of the air ex- 
Pired out of the lungs; and can by no reiterating of the leaſt 
ſtrokes be accommodated to their motions in ſuch a manner, 
but that the concluſions thence drawn may be looked upon as 
uncertain and altogether falſe. | ES | 
Since there is no intermediate ſpace between the blood and 
inner ſurface of the heart, but both are contiguous to each 
other, the heart does not act upon the blood by impulſe but 
by preſſure; nor have the ventricles any degree of velocity in 
their initial contraction, bur in time acquire velocity by con- 
tracting, as heavy bodies do by falling, or as fluids do by rare. 
taction, whence probably ariſes all the force of the heart; 
conſequently, the motion of contraction is not equable, as 
Dr. urin would have it, but accelerated like the motion of 4 
falling body; there is therefore the ſame difference between 
the impulſe with which the heart according to Dr. Jurin ſtrikes 
upon the blood, and the preſſure with which it really acts, as 
there is between the action of a ſolid body in motion and the 
force of gravity ; but theſe cannot be compared, as he himſch 
OWNS; 
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guns; conſequently, the preſſure or action of the heart upon 
me blood by impulſe has not been explained by him, nor can it 
erer be: The very force of the heart, which he himſelf has 
diſcover'd, confirms this; for, if a weight, moving with a 
gjven velocity, were equal to the force of the heart, then the 
blood directly impell'd with all the force of the heart upon that 


weight, would in a moment deſtroy the motion of the weight; 


but with how great ſoever an impetus the blood oppoſes the 
weight it will never diveſt it of all its motion in an inſtant, con- 
ſequently, the force of the heart is leſs than this weight, and 
cannot be properly expreſs'd by the motion of a weight. 

Dr. Jurin eſtimates the forces of fluids on ſolids, all along 
in the lame manner as thoſe of ſolids on each other, tho' the 


difference be confiderable ; and hence proceed all his miſtakes; 


for, when a ſolid body, whoſe parts do firmly cohere, impin- 
ges upon another, each particle of the former does at one and 
the ſame time communicate its force to the latter; but the caſe 
is otherways in fluids, where there is no coheſion of parts, and 
where every part acts only in contact; therefore, when a 
column of water is directed upwards againſt a ſolid body, the 
parts of the column that are more remote from the body, com- 
municate no force to it; beſides a ſolid body communicates 
only a fingle impulſe; but a column of water acts continually 
upon the body that oppoſes it, and the leaſt part of the column 
in the leaſt ſpace of time makes an infinitely ſmall impulſe 
upon it, juſt in the manner that heavy bodies act by ela 
to which, therefore the motion of fluids is aptly compar'd: 
Moreover, the whole motion of a ſolid body directly imping- 
ing upon another, may be deſtroyed in a moment; but the 


motion of a ſolid upon a fluid, diminiſhes only gradually, and 


ceaſes in a given time, in the ſame manner as gravity exerts its 
force on a body thrown upwards: From all which it is evident, 
that there is a great affinity between the force of a fluid in 
motion, and the force of gravity, and that the one may be fitly 
expreſs d by the other. . 


An Account of ſome Experiments relating to the ſpecifick 
Gravity of Human Blood; by Dr. Jurin. Phil. Tranſ. 
No 361. p. 1000. 1 


7. 
Fa 


* is well known from the experiments of M. Zeewenhboeck 
L and others, that human blood conſiſts of red globular par- 
cles, ſwimming in a pellucid lympha or ſerum ; which two 
different ſubſtances, tho' of unequal ſpecitic gravities, 74 ſo 
| ong 
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long as they continue to circulate in the veins and arteries, ate 
prevented from ſeparating by their motion and warmth : But 
when the blood comes to ſtagnate and cool in the portinger, 
the globular particles uniting together by their attrackive force, 
and finking by their weight, which is greater than that of the 


ſerum, from the * or craſſamentum, at the bottom of the 
porringer, while the ſerum ſwims a top. ; 
This always is the caſe, when the craſſamentum is at liberty 
to ſubſide : But it often happens, that either by its adhefion to 
the ſides of the veſſel, or by the bubbles of air which the blood 
gathers upon falling into the porringer, and which ſtick to ity 
furface, the craſſamentum is kept from finking, and ſeems to 
float upon the top of the ſerum. 8 
Theſe accidents ſeem to have given the firſt hint to that 
opinion, generally entertain'd by ſuch as have writ upon this 
ſubject, namely, that the globular part of the blood is ſpeci. 
fically lighter than the ſerum, in which it ſwims. 
But what has fo fully eſtabliſhed this perſuaſion, ts the au. 
thority of the excellent Mr. Boyle, who among the many valuable 
and curious experiments he has given us in his Natural Þiſtory 
F bunan blood, has left the following ones upon that fubject. 
The ſpecific gravity of the ſgrum of human blood was found 
by weighing a piece of ſealing wax firſt in ſerum and afterwards 
in water, to be to the ſpecific gravity of water as 1024 1 
Iooo. | ; | 
ln a ſecond experiment which for greater accuracy was made 
with an inſtrument contriv'd on purpofe, the ſpecific gravity 
of ſerum was found to be to that of water as 1194 to 1006. 
Ina third experiment made by the fame inſtrument, and 
with ſerum from the blood of another perſon, its fpecific gre 
vity appear'd to be 1185. 5 
The medium between theſe two laſt experiments is 1199, 
which has hitherto been univerſally receiv'd for the ſpecifi 
ravity of the ſerum of human blood; the firſt experiment 
Gln declared by Mr. Boyle himſelf to have been lefs exact 
made than the other. „ 5 
The ſpecific gravity of human blood was found by Mr. Bohl 
to be to that of water, as rogo to 1000; tho? on account 0 
difficulties mentioned by him, he was far from being atisficd 
with this experiment, and recommended the thing to farthet 
trials. 
However, theſe experiments having hitherto paſs'd uncon 
troverted, and it appearing from them, that the ſpecific 1 
| - i 
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vity of ſerum was greater than that of blood in the ratio of 
1190 to 1040, or of 8 to 7 nearly; it was a neceſſary conſe- 
uence of this, that the blood-globules were ſpecifically 
ſohter than the /erum, and that ina very great degree, con- 


ſidering the ſmall proportion, that the bulk of the craſſamen- 


zum was found to bear to that of the ſerum, from other expe- 
riments. | a 3 

From this it was not improbably conjectured, that theſe glo- 
bules were thin veſicles, fill'd with an aerial ſubſtance; and 
this epinion ſeem'd to receive a great confirmation, upon its 
being obſery'd, in viewing the circulation by a microſcope, 
that a blood globule in pollen thro' a very narrow veſſel, 
would change its figure from a globular to an oval form, and 
would recover its former figure, as ſoon as it was got thro' the 
narrow paflage3 which appearance ſeem'd to be naturally ac- 
counted for from the elaſticity of the included aura. 

Upon this conjecture have been built a great many ſolutions 
of the phænomena, obſervable in the animal ceconomy and its 
diſorders ; the authors of all which were led into this miſtake 
by the natural conſequence of a matter of fact, for the truth of 
which they had ſo great an authority: But that the globular 
part of the blood is ſpecifically heavier than the /erum, will 
appear from the following experiments. _ | 

Exp. 1. The Dr. ſeveral times cut off a ſmall part af the 
af: mer yr when by its adheſion to the ſides of the porringer, 
it ſeemed to ſwim upon the ſurface of the ſerum, and put it 
into another veſſel fill'd with /erum; upon which it immedi- 
ately ſunk to the bottom. | 

Exp. 2. When the coagulum has been buoy'd up in the 
ſerum by the bubbles of air adhering to its ſurface, he ſepara- 
ted a ſmall part of it, where thoſe bubbles have been thickeſt, 
and put it into a glaſs of ſerum, in which it has ſwum as before; 
then ſetting the glaſs upon the air-· pump, thoſe bubbles burſt 
one after another, as the receiver was exhauſting, and the air 
being again admitted into the receiver, the lump of craſſamen- 
tum ſunk to the bottom of the glaſs. | 

Exp. 3. The Dr. often placed 2 drop of /erum upon a2 
clean glaſs before a microſcope, in which he had diflolv'd a 
very ſmall quantity of blood, and obſerv'd, that when the 
glaſs was held in a perpendicular poſition, the globules of 
blood ſubſided to the bottom of the drop; and inverting the 
glaſs, the globules again deſcended thro the 1 to the 
bottom: He had the ſame ſucceſs with a ſmall quantity of 
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ſerum and blood in the capillary tube: And the ſame thing way 
alſo obſerv'd by M. Leewwenboeck. FO a> mh CE, 
Theſe experiments undeniably demonſtrate," that the craf- 
ſamentum or globular part of the blood is ſpecifically heavier 
than the /erum ; and conſequently, that it is by no means pro- 
bable, that the blood globules are veficles fill'd with air, or any 
other fluid lighter than rum: and that they are not fill'd with 
any ſortof elaſtic fluid, will appear from the iptlowing expe- 
riment. | . ONS 
Exp. 4. In a ſmall quantity of /erum of human blo&g, the 
Dr. diſſolv'd ſo much blood, as that the globules might not 
lie too thick together, to hinder their being ſeen diſtinctly; 


then having put a ſmall drop of this liquor on the inſide of 2 


thin glaſs tube, he fitted the tube on to the air-pump, and 
placed a microſcope by it, ſo that he could ſee the blood 
globules thro the tube; this being done, he caus'd the tube to 
be exhauſted, keeping his eye upon the globules all the while, 
in order to obſerve whether they dilated themſelves, as the air 
was exhaufted ; but he could not perceive the leaſt alteration, 
appearing exactly of the ſame bigneſs in vacuo, as they had 
done before: Whereas had they been fill'd with an elaſtic 
fluid, they would either have burſt, or have been dilated to 
at leaſt 0 or 80 times their former magnitude; the ftop-cock 
being afterwards turr'd, and the air ſuffer'd to re-enter the 
tube, the blood globules ſtill retain'd the ſame bigneſs as in 
vac uio. g 8 | | | 
In order to prevent the objections which may ariſe for 
want of experiments made in the ſame manner with Mr. Boyles; 
the Dr. proceeds to demonſtrate the ſpecific gravities of ſerun 
and blood by hydroſtatical experiments. | 
Ep. 5. In November, having let a quantity of blood ſtand 
about 24 hours in a porringer, and then drawing off the ſerun 
carefully with a ſmall fiphon into a convenient glaſs, he found 
by the bydroſtatical balance, its ſpecific gravity to be to that of 
water as 1029,8 to 1600, © £5 

Exp. 6. In February he examined the ſerum of a quantity of 
blood in the ſame manner, and found its ſpecific gravity to be 
AS 1028, 6. | 5 : 9 ; Fe 
© Exp. 7, 8, 9. In April he procur'd three ſeveral quantities 
of ſerum from the blood of different perſons; the firſt of theſe 
was of a deep colour, inclining ſomething to red, and a little 
turbid; its ſpecific gravity was 1029, ): The ſecond was like- 
wiſe a little turbid, and of a pale whitiſh colour; its ſpecific 

$:+% - tÞ 25 ps e 8 « 8 a gravity 


— . — 3. 


ms K 2 28 


— 


ROYAL SocteTY: 467 
gravity was 1030, 2: The third quantity of ſerum was perfectly 
clear and of the colour of canary ; its ipecific gravity was 
found to be 1030. 3 : 

Tho? theſe five ſeveral experiments were all company made, 
and with a balance whoſe accuracy the Dr. was well aflured of, 
yet for farther ſatisfaction he made the following in another 
manner. tank „ 1 

Exp. 10. In January he drew off all the /erum, from five 
or ſix ſeveral porringers, containing the blood of different per- 
ſons; this he found to be ſomewhat tinged with blood, which 
was occaſioned by his being obliged to draw it off pretty near 
the bottom of the porringers, in order to have a ſufficient 
quantity for his purpoſe ; for this reaſon he let it ſtand about 
two days, in which time the globular part of the blood was 
entirely precipitated to the bottom, and the ſerum became per- 
ſectly fine and tranſparent: He then drew it off with a fiphon 
into a glaſs phial with a narrow neck, which he filled up to a 
certain mark made in the neck for that purpoſe ; this done, he 
placed his phial in a nice pair of ſcales, in which he had a 
counterpoiſe for the weight of the phial, and found that quan- 
tity of ſerum to weigh 2284 grains and 5: Then pouring our 


the /erum, he filled the phial with common water to the ſame 


mark and found the weight of the water to be 2219 grains. 
From which it follows, that the ſpecific gravity of this ſerum 
was IG39,4e 17 15s | og ee 

Exp. 11. In July he procured a quantity of blood taken 
from the temporal artery, from which he drew off the ſerum 
the next day, and weighing 1t in the ſame manner he found 
its ſpecific gravity to be 1028, &. 5 8 

Theſe experiments agree ſo nearly together, that the ſmall 
difference between them may very well be attributed to that 
which is between the raw of different perſons; or to the va- 
riations occafioned by heat and cold in the ſeveral ſeaſons of the 
year, in which they were made : So that from them we may 
ſafely determine the ſpecific gravity of /erum of human blood 


at a medium to be 1029,9, or in a round number 1030; from 
' which the greateſt variation in any of theſe N is lit- 


tle more than 1 in 1000; whereas the difference between 
Mr. Boyle's experiments and Dr. Zurin's amounts to 160 in 
looo. ee 1 TT 

| Exp. 12. In order to determine the ſpecific gravity of hu- 
man blood, which, by reaſon of its tenacity and ſudden altera- 


tions upon ſtanding, cannot be determined by the hydroſtatical 
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balance; in April the Dr. took a narrow-neck'd phial, and fl. 
led it to a mark, with blood poured immediately out of the 
porringer, as ſoon as the perſon was blooded: He weighed this 
in the ſame manner as he had done the ſerum before, and found 

its ſpecific gravity to be 1051. | BE 
Exp. 13. In Auguſt having filled the ſame phial with the 
blood of another perſon, running immediately out of the vein 
thro' a funnel, its ſpecific gravity was found to be 1053, 
pon letting this ſtand till it was cold, he found the blood 
1 was ſunk a {mall matter below the mark in the neck of the 
 Phial: This being filled up with water, which, in ſo ſmall a 
quantity, could make no ſenſible difference from blood, he 

found the ſpecific gravity of cold blood to be 1055. 

Exp. 14. In Auguſt the laſt experiment being again repeated 
in the ſame manner, the ſpecific gravity of cold blood was 
g found 1055 as before. | 5 
| Exp. 15. In July the arterial blood, from which the /erun 
3 was afterwards drawn off for the 11, experiment being weighed 

in the ſame manner, its ſpecific gravity was 1052,5. 
As this arterial blood and 1 en differ in ſpecific gravity 
from venal blood and its ſerum no otherwiſe than the ſeveral 
portions of theſe do from each other; it is plain, that the dif- 
ference in this reſpe&t between arterial and venal blood is 
wholly inconfiderable: We learn, it is true, from the animal 
Z ceconomy, that the ſerous liquor is perpetually drawing off 
from the arterial blood by the ſeveral ſecretions; but as the 
uantity ſeparated in one circulation is very inconſiderable, 
the blood muſt arrive in the veins nearly of the ſame denſity, 
as when it runs thro' the arteries. | pO 
In the 13. Exp. the Dr. obſerved, that the blood altered its 
ſpecific gravity upon cooling from 1053 to 1055 : Whence we 
may infer, that if the blood made uſe of in the 12. Exp. had 
been let ſtand till it were cold, its ſpecific gravity would have p 
been 1053; Wherefore, taking a medium between the four t 
laſt experiments, we may allow the ſpecific gravity of cold 
human blood to be 1054. | eee * 
The difference of 14 parts in 1000, between this and the il 
ſpecific gravity determined by Mr. Boyle, is eaſily accounted C 
= if we conſider, that he did not make uſe of a veſſel with \ 
a narrow neck, as plainly appears from the circumſtances men- 
rioned in his experiment; and conſequently, a ſmall error in 
>the height of the liquor would make a conſiderable alteration 


in the ſpecific gravity. 
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Since, therefore, the ſpecific gravity of human blood is 
1054, and that of its /erum 1030, it is plain, that blood is 
heavier than ſerum by about 1 _=_ in 43: From which it ma- 
nifeſtly follows, that the globular part of the blood Þ ſpecifi- 


cally heavier than the ſerum, fince the globular part being ſe- - 


arated from the blood leaves the remainder or the ſerum ſpe- 
cifically lighter than the entire maſs. | | | 

But in order to determine the exact ſpecific gravity of the 
blood-globules, it is firſt neceflary to know the proportion, the 
whole quantity of craſſamentum, contained in blood, bears to 
the ſerum : 'Fo this end Mr. Boyle has given us two {ſeveral 
obſervations of the weight of the craſſamentum and ſerum, 


after ſeparating from each other in the porringer: But befides 


the difficulty of making this experiment with any tolerable 
exactneſs, it is to be confidered, that there is a great deal of 
ſerum contained in the interſtices of the globules, that compoſe 
the craſſamentum. i 


This difficulty, however, is in ſome meaſure anſwered by 


two other experiments, which Mr. Boyle made for «iis pur- 
poſe, after the following manner; he put a quantity of the 
craſſamentum, already ſeparated from the /erum, into an alem- 
bic, and diſtilled off the remaming /eram ad ſiccitatem, but 
without drawing off the oil, or volatile ſalt; after which he 
weighed the diftilled liquors and the dry maſs left behind. 


By comparing theſe experiments with the two former, it wilt 


be found, that the entire weight of /erum, contained in blood, 
is nearly 14 of the whole; and conſequently, the weight of 
the dried craſſamentum is only 14+ of the blood. n 

But for farther ſatisfaction Mr. Brown an ingenious and ſkill- 
ful chemiſt made an analyſis with a large quantity of blood, 
amounting to 4 pounds 14 ounce.« 

From this there was obtained with a very gentle heat 2 
pounds, 14 ounces and 6 drachms of a phlegmatic liquor, 
that had ſcarcely that fœtid ſcent, uſual in the diſtillation o 
animal ſubſtances; and its ſpecific gravity was nearly the ſame 
with that of common water, being but 1000, 8: This being 


mixed with a ſtrong ſolution of alum, ſcarce produced any 


—_— but exhibited a confiderable one upon mixture 
wit ty 


a ſolution of Roman vitriol. 
The diſtillation being continued with the ſame heat, ſeven 
ounces more of phlegm were obtained confiderably impreg- 


nated with volatile ſalt, as was manifeſt from the ſmell; the 


ſpecific gravity of this was 1007, and mixing it with the beſt 
iinfura martis, a ſolution of alum and of Roman vitriol, a large 
| coagulum 


— — —— — —.— 


- 
* 
2 


* 
Cal 
— — 8 
= S = — x — Ku: wo — — A 5 en ——Prgeym——>— 
— - - —_— = — — bo - — K 
= << — . 4 Fa . 8 > 
. — — — — AS... — —— — * — — LS . 
. - — 


= _ — — — 


470 MEMOIRS of the 
coagulum was precipitated : In diſtilling theſe, there was loft by 
evaporation two ounces and two drachm. TK br 
The third portion of liquer being raiſed with a ſtronger fire, 
amounted to ſeven ounces fix drachms; this was reddiſh and 
turbid, and ſo ſtrongly impregnated with volatile ſalts, that it 
might very well be called a ſpirit; its ſpecific gravity was 
880, . = | 44-4 e OT ITS 16 
Beſides theſe, there were ſeven drachms of volatile falt, an 
ounce of oil, and eight ounces four drachms of caput mortuum, 
which ſtill retained ſome ſmall remainder of the oil, as was ma- 
nifeſt from its tak ing fire at the flame of a candle; in this latter 
part of the operation there were loſt three ounces, ſeven drachms. 
Upon making due allowance for the difference between the 
ſpecific gravities of the three firſt portions oſ liquor and that of 
ferum, as likewiſe for what was loſt in the two ſeveral parts of 
the operation, which we may reaſonably conclude to have been 
of a ſpecific gravity nearly the ſame with that of the liquor 
drawn off; it will be found, that the quantity ef ſerum, con- 
tained in this maſs of blood, was about ++ of the whole weight; 
and conſequently, that the quantity of craſſamentum was 15 of 
the ſame weight. ant 1 
It, therefore, we calculate on this ſu tion, ig. that the 
weight of the globular part of the blood is + of the whole, we 
ſhall- find the ſpecific gravity of a blood-globule to be to that of 
water as 1277 to 1000. | 
If we follow the proportion of 5, which reſults from 
Mr. ZBoyle's experiments, the ſpecific gravity of a blood-globule 
will be ra n 8 5 5 
But this computation is in all appearance a great deal too 
large; for, we cannot be aſſured, that the whole quantity of 
aqueous liquor was raiſed from the Serum of the blood: On the 
contrary it is more than probable, that a conſiderable part thereof 
was afforded by the blood-globules themſelves, eſpecially in the 
latter part of the operation, when their texture muſt of neceſlity 
have been broken and diſſolved by the ſtrong fire, made ule of: 
To prove this we need only confider the condition of the dried 
crafſſamentum, after the phlegm is drawn off, that being now a 
hard brittle ſubſtance; whereas, the globules in their natural Rate 
are ſoft and yielding: For which reaſons the Dr. attempts to 
find the quantity of the globular part of the blood after another 
manner. by be h ern rs un Ag 
It appears from Mr. Boyle's obſervations, that the quantity of 
ſerum, which may be poured off from the 2h 
| | about 
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about one half of the whole maſs: The remaining crafſſamentum 
confiſts of the blood-globules, and a quantity of ſerum filling up 
the interſtices between them; which, if the globules keep their 
ſpherical form, may eafily be found by the principles of common 
geometry, to be nearly one half of the bulk of the vs ys 
tu; but if the globules by their om againſt each other 
change their figure the quantity of ſerum will be ſomething 

If this quantity of ſerum, lying between the blood-globules, 
be added to that poured off, it appears, that the ſerum contained 
in blood is about 5 of 5 whole bulk; and conſequently, that 
the blood- globules ma ke about of the whole: Whence we ſhall 
find the ſpecific gravity of the blood- globules to be to that of 
water as. 1126 to 1000. TIER £455 

If we ſuppoſe the. blood-globules to make , 5, J or 4 of the 
whole bulk, their ſpecific gravity will be reſpectively 1174, 1150, 
1102 or 1078: So that upon an of theſe ſuppoſit ions, the ſpe- 
afic gravity of the blood - globules will be conſiderably greater 
than that of the ſerum; and conſequently, they cannot be ſup- 
poſed to be veſicles, filled with an aereal ſubſtance. 

In order to come to a ſolution of this query, vis. what do 
blood-globules really conſiſt of? It is to be obſerved, that blood 
is compoſed of phlegm, oil, volatile and fixed ſalts, and earth: 
For, as to the ſpirit, the Dr. ſuppoſes with Mr. Boyle, that it 
cnfiſts of the phlegm and wolatile ſalt united together; that 
the ſerum, upon a chemical analyſis, exhibits a great deal of the 
firſt of theſe, and the others in a very ſmall quantity; that on the 
contrary, the craſſamentum yields much leſs phlegm, but the 
other principles much more copiouſly than the e 2 

From which data the Dr. thinks we may ſafely conclude, that 
the craſſamentum or globular part of the blood conſiſts of ſome 
phlegm united with the oil and ſalts, and a ſmall quantity of 
earth. 8 | | 

But what exact proportion theſe ſeveral principles have to each 
other; what alterations are 1 in the body by a change 
of this proportion; how and in what part theſe globules are 
formed; by what means they preſerve their figure, without diſ- 
lolving in the "at or uniting with each other ; what variations 
are made in their ſpecific gravities by heat and cold; and what 
are the effects of thoſe variations, are queſtions. not very eaſy to 
be ſolved ; and yet of ſo great importance to the animal economy, 
that jt were to be wiſhed, we had a number of data ſufficient to 
determine them. | 


The 
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The Dr. afterwards made the following experiments, which! 
ſerve to confirm the method laſt made uſe of for finding thelfff # 
| ſpecific gravity of the blood globules. 8 th 
In Auguſt he took a lump of the craſſamentum, and waſh'; 
it gently in fair water, to free it from the looſe globules, which 
precipitating out of the /erum, after the coagulum is form'd, do 
not unite into one body with it; this done, he laid it on 
ſpongy brown paper, in order to drain off the ſuperfluoy 
moiſture ; and afterwards weighing it, firſt in air, and then in 
water, he found its ſpecific gravity to be 1083 and : Another 
lump of the ſame craſſamentum being weigh'd in the ſame 
manner, its ſpecific gravity was 1082,99. 1 

In September, he found the ſpecific gravity. of another piece 
of craſſamentum to be 1082, 1: A ſecond piece from the blood 
of a different perſon 1086, 1: A third piece from tho ſame t 
perſon 1086,6. | 18 e me 03 Ree 

From this it follows, that the ſpecific gravity of the blood] a 
8 is at leaſt 1084, which is the medium between theſe i f. 

ve experiments. 1 | e 

But if we allow one half of the bulk of the craſſamentum to n 
conſiſt of ſerum, filling up the ſpaces between the blood-glo- 
bules, we ſhall find their ſpecific gravity 1138. 

From this we muſt make a ſmall abatement, becauſe ſome 
part of the ſerum muſt have been ſqueez d out from between 
the globules, by their yielding to each others preſſure, when 
the lump of craſſamentum lay on the paper; and this will re. 
duce their ſpecific. gravity ſufficiently near to 1126, as wa 
determined before. | | 


= 


An Account of the Sunk Iſland in the River Humber, 7. 
cover'd frem the Sea; by Mr. Chamberlayne. Phil. Tran. 
N 361. p. 1014. 1 | 
THIS iſland goes by the name of the Sunk [/and, fo 

call'd, Mr. Chamberlayne ſuppoſes, from the finking 
marſh-ground about it: Several old people remember whey 
nothing of it appear'd but a waſte and barren ſand, and that 
only at low water, when for the ſpace of a few hours it ſhew' 
its head, and then was buried again till the retreat of the up 
next tide ; thus it ſucceſſively appeared and ee til to 
the year 1666, when it began to maintain its ground againſt the the 
encroachment of the waves; about which time it was entirel) the 
recover'd by the care of Colonel Gilly, who rais'd high bank Pa: 


about the riſing grounds, and cut deep canals for receiving 4 
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diſcharging the water, by which means it became firm and 
ſolid; and in a ſhort tune afforded good paſture for ſheep and 
other cattle. TIE 5 i 
This iſland is about nine miles in eireumſerence within the 
banks, which ſeem to render it impregnable againſt all future 
attacks 6f the ſea; and is of a very fat and fertile ſoil, affords 
good graſs, corn and hay, and is ſtocked with numerous flocks 
of ſheep, of a larger ſize and finer wool than thoſe in Holder- 
neſs, from which it is divided by about two miles in water; 
and from Lincolinſbire by about four; it is ſtor'd with vaſt 
numbers of rabbits; their furs are reckoned the. fineſt in 
England, of a dark mouſe-colour, ſhagg'd and ſoft as filk ; 
there are alſo cows and horſe eonftantly feeding in the place, 
with great plenty of wild fowl; there are only three families 
that Iive eonſtantly upon the place. ets "0 30 
The yearly income of the proprietor Mr. Gi}Jby amounts to 
about 800 J. From the marſhes of Ottringham there is a paſ- 
{age over the ſands to the Suk at low-water: This iſland lies 
two miles ſouth of Holderneſs, in the river Humber, and four 
miles north of Zincolnſhire. ee | 


A Way for Myo es 70 uſe. Teleſcopes without Eye-glaſſes; 
_ by Dr: Delbgulicts. il. Tranſ. Ne 364. p- 1017. 
MI s may uſe teleſcopes without eye-glaſſes, an 
object glaſs alone being as uſeful] to them, and ſome- 
times more, than a combination of glaſfes. "2 


* . . 5 


Lemma. 1. What is requir'd of a teleſcope is to give large 
and diftin& vifion ; that is, to make the object, as in Galileo's 
teleſcope, or its image, as in teleſcopes made up of convex 
{2ns's to appear under a great angle, and to have all the rays 
of thoſe pencils, that enter the eye, meet in a point upon the 
reting on their reſpective axes, Ee 

Fig. 1. Plate XII. repreſents the combination of two con- 
vex lens's for the aſtronomical or inverting teleſcope; where 
the above-mentioned requiſites are obtained; AB is the object, 
ſuppos'd at a vaſt diſtance from the objeck- lens LL; fo that 
rays, coming from the extremity A of the object, will fall 
upon the Jens LL, in the tame manner as if they were parallel 
to their axis AX; and after paſſing the glaſs unite at a, where 
they roje& the image of the point A; from whence diverging 
they fall on the eye-glaſs II, and having paſs'd thro' it, go on 
parallel ro each other, and enter the cornea of a common eye 
E, which unites thoſe parallel rays upon its ret ina RR R at 

Vor. VI. 12. O O oO &, 


4, where the image of à is projected: The ſame may be 

ſaid of the rays that come from B; and after their ſeve- 

ral refractions thro' the two glaſſes, and the coats and humours 

of the eye, they meet upon the rerina at g, where they prope 
r 


the diſtin image of the point : The rays, that come from all 
the points of the object AB, 2 affected after the ſame man- 
ner, give a diſtinct image of thoſe points upon the retina; and 
therefore the object appears diſtinck. 5 | FER 

The object will likewiſe appear magnified in the ſame pro- 
portion, as the angle /C/ = to Ma (under which its image 
is feen) is greater than the angle A CB, under which the 
object AB would be ſeen by the naked eye; as is demonſtrated 
more at large by dioptrical writers. 

Lem. 2. If parallel rays fall upon the cornea of a myops, 
or ſhort ſighted perſon, they will unite in the eye, before they 
come to the retina; the farther from it the more convex the 
eye is: But if the rays, which fall upon the cornea, diverge in 
Proportion to the too great convexity of the eye, as from D, 
juch rays will be refracted by the coats and humours of the 
eye in ſuch a manner, as to meet in one point upon the retina 
RR, Fig. a, z, where the refraction of the rays, paſſing out 
of the chryſtalline K into the vitrious humour V, is neglected, 
as is done in the other caſes: This Lemma is likewiſe de- 
monſtrated by dioptrical writers. 

Lem. 3. If two pencils of rays (in each of which all the rays 
are parallel to the the axis, as à O) fall upon different parts of 
the cornea, at the greateſt diſtance from each other that can be 
allow'd for thoſe rays to enter the pupil PP; their axes will, 
after entering the aqueous humour, converge and meet either 
in the vitreous or chryſtalline humour, according to the con- 
vexity of the cornea thro' which they paſs'd, and diverge again 
before they come to the retina; the rays of each pencil con- 
verging upon their reſpective axes, to the place where the faid 
axcs croſs each other. | 

Demonſtration. The axes aca, aca, (as in Fig. 4.) falling 
obliquely upon the cornea at cc, and entering from air into the 
aqueous humour, will be refracted towards the perpendicular 
to K; where ſtriking more directly upon the chryſtalline bu- 
mour, they will go on to æ 4 upon the retina KR RR, de- 
cuſſating at V within the vitreous humour; the other rays 7, 7, 
t p, after their refraction in the aqueous humour, fall more 
N | | obliquely 
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obliquely on the chryſtalline; and therefore, are refracted 
again ſo as to meet at V, where the axes alſo meet, and 
thence go on to the retina RR RR. | 

Lem. 4. But if the axes of the above-mentioned pencils are. 
parallel, the rays that accompany them diverging from a point 
ſo near the eye, that the divergency may be proportional 
to the too great convexity of the eye; then only the axes will 
meet in the eye before they come to the retina by Lem. 3; 
but the other rays will not unite upon their reſpective axes, 
till they come to the retina by Lem. 2 1 

Propoſition. The Dr. ſuppoſes the eye of the ſhort ſighted: 

rſon ſo convex, that he can ſee no. farther. than a common 
eye with the eye-glaſs of a teleſcope before it; then the eye 
of the ſhort ſighted perſon being in the place of the eye-glaſs,: 
will receive the N the ſeveral points of the 
image (projected by the object glaſs in its focus) in ſuch a 


1 


manner, that they will after the ſeveral refractions meet in. 


reſpective points on the retina; and the axes of the pencils 
that come from the extremities of the object, will in the eye 
make the angle B. VA = to ha, under which the image 45 
is ſeen, by Lem. 4. The cornea and aqueous humour here 
ſupply the place of the eye-glaſs; and the chryſtalline and 
vitreous humours that of a common eye; as repreſented by 
Fig. 5. wherein R is the retina, V the vitreous humour, and 
KK the chryſtalline humour; and the image ha is ſuppos'd to 
be brought down from Fig. 1. which repreſents the aſtrono- 
mic teleſcope; the too great convexity of the eye here being 
in the place of an Ve i et RR 

It may be objected to this, that PP, the pupil of the eye 
being ſmall, will take in but a very ſmall image, or a ſmall 
part of the object: But then if the eye be mov'd ſucceſſively 
to all the parts ef the ſpace, where the eye-glaſs was, it can 
take in any part of the object; and if the object-glaſs be large, 


which may more eaſily be made than a large eye-glaſs, and 


the tube a foot wide or wider, as much may ſucceſſively be 
taken in, as if an eye-glaſs might be had of a faot-diameter : 
A little practice may make any ſhort-ſighted 2 ſo ready, 
as to keep an object when once found, tho* the place where 
he ſtands be ſhaken: It would not be amiſs to hold a lens in 
one's hand ( inſtead of an eye-glaſs) to find the object at firſt, 
till cuſtom has made it eaſy without it: When ence the object 
is found, it may be eaſily kept. 
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An eye more fhort-fighted than the Dr. has ſuppos'd;. will 


perform the office of a more convex eye · glaſs being brought 


nearer to the diſtinct baſe of the 8 and an eye leſs 
als 


convex, the office of a lefs convex eye- ; but with this 
difference, that the more convex the * is, the eaſier ma 
any part of the object be found, and the larger and more lucid 
will it appear. | > 18939 G97 $67.62 
The Dr, has ſeen Saturn's ring very plain with an objec. 
glaſs of little more than ſix foot radius without an eye-glaſs. 
He alſo found out a way for Presyr to make uſe of an 
object · glaſs, by placing their eye nearer the lens than its 
focus, by ſo-much as their eye is flatter than a common eye, ſo 
as to make, as it were, the teleſcope of Galileo; the flat eye 
ſerving as a common eye arm'd with a concave. lens; and the 


Dr. has fix'd the releſcope in ſuch a'manher, that a Presbyta 


could read a ſmall print at a great diſtance x The truth of this 
may be eafily demonſtrated. * „„ 
f this experiment be made at ſez with a very large tube, 
big enough to put inthe head and move it about, and the objeQ- 
glaſs be alſo large, it may not, perhaps be difficult to obſerve 
the eclipſes of Jupiter's ſatellites; and this the Dr. reeom- 


mends to the conſideration of thoſe that would attempt the 


| Jongitude by fach like obſervations. 


New and accurate fi ables for the ready computing of the 
Eclipſes of Jupiter's jirſt Satellire by Addition only; by 
Mr. Found. Phil. Tranſ. N' 361. p. 102h 


N Phil. Tranſ. N* 214, was exhibited an epitome of 
M. Caſſm?s curious tables for computing the eclipſes of 
Jupiter's firſt ſatellite, without the help of any other num- 
bers: The eaſe of this calculation gave great ſatisfaction to 
thoſe that deliphr in teleſcopic obſervations, and has been of 
ood uſe to encourage aſtronomers to aſcertain the geographt- 
cal longitudes of ſeveral places, by help of theſe eclipies, 
whoſe frequency ſeems to afford us the propereſt means for 
r (r BETS 
Bur it being 26 years fince thoſe tables were publiſhed, 
length of time has diſcover'd, that this ſatellite's motion is 
a ſmall matter ſwifter than M. Caſſini had ſuppos'd it: 
But Mr. Pound applied himſelf by frequent obſervation to 
rectify wha® he found amiſs in the atoreſaid calculation; 
and withal put it into anothef form, much more eaſy and 
compendious, by bringing what M. Caſſini had given us 


- 


; 
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in odd numbers, to the milleſimals of a circle, both as to 
Numb. I. which he calls Numb. A, being the mean anomaly 
of Jupiter in fuch bich > as alſo to Numb. II. or Mr. 
Pound's Numb. B, wt | 
of Jupiter from the true place of the ſun; and which 
with the addition of the equation of Numb. B, gives the 
true angle of commutation in the ſame millefimals of 2 
circle; and having deducted from the epo ha $ the greateſt 
7755 both of * 5 — * he a= them again 
by adding ag much to the equations themſelves ; by which 
meats they all become affirmative, io that the w 12 com- 
putation is perform'd oy addition only 5 
The reader is ſuppos' d to be acquainted with the method 
of M. Cafſins's calculation, which is explained at large in the 
aforeſaid N“ 214. of Phil. Tran. 
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The revolutions of Jupiters firſt ſatellite in months. 
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The firſt equations of the conjunctions of the firſt fat 
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The Uſe of the foregoing Tables. 


The eclipſes of Jupiter's firſt ſatellite, as has been already 
faid, afford the beſt means of determining the longitude of places 
on land, where teleſcopes of a convenient length may be uteg, 
x3 of theſe eclipſes happening every 23 days. Sd 
The times of the immerſions or emerſions of this ſatellite may 
be readily computed, and that with great exactneſs, by the fol- 
lowing very ſhort precepts, which admit of no exception, vis. 


1. Out of the firit table take the epocha for the year, with its 


correſpondipg Num. A and Num. B; and out of the tables of 
months add to them the day, hour, minute and ſeeond, neareſt 
leſs than the time of the eclipſe you ſeek for, together with its 
Num. A and B; the ſum of the times is the mean time of the 


middle of the eclipſe. 2. With Num. A thus collected ta ke out 
the firſt equation of the conjunctions; as allo the equation of | 


Num. B, that is always to be added to Num. B before found; 
3. With Num. B ſo raven, take out the ſecond equatian of the 
conjunctions; and in the laſt table the third equation, as alſo the 
ſemiduration of the eclipſe, anſwering to Num. A. 4. To the 


mean time of the middle of the eclipſe add al hel three egus. 
the 


tions; the ſum will be the true equated time of the middle o 
eclipſe ſought. 5. If Num. B equated be leſs than 500, ſub- 
ſtract the ſemi-duration, and you ſhall have the time of the im. 
merſion, or if it be more than 500, adding the fame, it will give 
the time of the emerfiotnn „„ 

But note, that the times thus found are equal time, which is 
to be reduced to the apparent; and that in the biſſextile year, 
after Ain one day 1s to be deducted from the days of the 
Lon 725 5 

Example. To find the time of the immerſion of the firſt ſa- 


tellite into Jupiter's ſhadow, Nov. 9. 1719 in the morning; the 


work ſtands thus, 8 
4 


Ml 
. 


> 


ei 


tn 


AQ A % mat 


4 no 


* 


e ere 


a queſtion: For this reaſon a 


Rovyar. Soctzt 15 487 


/ 
. Num. A. Num. B. 
e -2- fx +295 :- 5 Oe > 2008 
Novemb. 7 11 53 29 72 776 
Mean Conj. 8 18 4 42 944. 172 
equat. - 51 53 1 10 eq. B. 
equat. 2 10 26 — 


equat. 3 3 %%ͤöÜ—⁵ò 


2 
3 ih ſemidur. ſubſtr, 


> + a 44 4 


Nov. 8 18 3 54 
So that by this calculation, the immerfion of this ſatellite inte 
Jupiters ſhadow was on the 9. of Nov. at 4“ after 6 in the 
morning equal time: | | 
Ex. To find the time of the emerfion of the firſt ſatellite out 
of Zupiter's ſhadow April 5. 1720. a 


D: H. 1 | * G i Num. A. Num. B. 
1920 d 20. 22 '4© . 310 
April 4 13 44 22 Biſs. 22 244 
Mean Conj. 5 10 7 6 978 354 
equat. 1 44 13 13 eg. B. 
equat. 2 © 45 | AT | 
equat. 3 =" . 567 B. eg. 


April 5 12 1 9 


Hence it appears, that the emerſion required was to happen at 

r after midnight following the 5. of April equal time. 
By ſeveral years obſervation it is diſcovered, that the ſecond 
n of this. ſatellite is owing to the progreflive prope 
of light, and common to all the reſt of the ſatellites, light be- 
ing found to proceed in about )“ of time from the ſun to the 
earth ; and whether with an equable motion or otherways 1s ſtill 
Sod equation is added, whereby 


to account for the greater diſtance of Jupiter from the earth in 


1 
1 5 40 ſemidur. add. 


. Apbelio than in Peribelio; as the ſecond equation anſwers to the 


greater | 
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greater diſtance of the planet, when near the ſun's conjunction, 
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than when near his oppoſition. 


An Account of ſeveral Experiments and 'Obſervations on 
Silk-worms, and their Silk in England; 
Phil. Tranſ. N“ 362. p. 1036. 


Fu E experiments were made in Chelſea park, in the 
months of May, June and Fuly 1719. Fr 

April 27. Mr. Barham received a ſmall parcel of ſilk- worms 
eggs from Languedoc. „ 3 
May 6. Early in the morning he found them hatche d of them- 
ſelves, the wind ſhifting in the night from eaſt northerly to weſt 


ſoutherly, changing the air of a ſudden to warm, two days be- 


fore the change of the moon. „ | 
After E and managing them according to art, thro' the 
whole courſe of their four ſickneſſes, they were arrived to their 


ſtate of perfection, being then as thick as a man's little finger, 
and from four to five inches long, of a yellowiſh colour; and 


when held againſt the light they appeared as tranfparent as an 
egg, being of the ſame colour and conſiſtence, and filled with 
the matter that makes the ſilk, which is a certain ſign, that they 
will begin to ſpin in 24 hours or leſs; they then forſake their 
food (being very voracious before) and look out a convenient place 
ro fix their firſt Hold. faſts, for ſupporting the balls or cones they 
are to make, which they do in a very ſurpriſing and mathemati- 
cal manner, with the help of a gummy ſubſtance that ties all 
together; and when the looſe furzy ſubſtance is taken off and 
ſome of the filk wound off, the remainder is ſo ſmooth and com- 
pact, ſhining like ſattin, that they are made uſe of for artificial 
flowers, and eſteemed the beſt of any thing hitherto known for 
that purpoſe: Mr. Barham weighed ſeveral hundreds of theſe 
ſilk- balls or cones, and found them to weigh from 35 to 40 grains 
with their aurelia's or chryſalis within them. „„ 
| gap 27. They began to ſpin, having been hatched ) weeks 
and 3 days; and in 4 or 5 days they finiſhed their laborious and 
curious work; but their balls were not fit to be removed till 8 or 
io days more, | : = 

Mr. Barham found, that an ounce of filk-balls would make 
about a drachm of fine ſilk; but to be more certaip, he weighed 
12 pounds of filk-balls at 4 ſeveral times, and told the balls in 
every 3 pounds as follows. | | | 


The 


by Mr. Barham. | 
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The firſt 3 pounds contained 812 balls 


The ſecond 3 pounds 842 
The third 3 pounds 797 
The fourth 3 pounds 868 


80 that the whole 12 pounds contained 33 19 balls. 


Which when wound off was found to yield 17 ounces of fine 
filk, and about y ounces of coarſe refuſe unwound ; in all x pound 
and averdupois weight, or two pounds Zroy ; which is as great 
or greater yielding than in any part of the world, and the filk as 
fine: A filk broker took it for Pollen filk (not knowing it was 
— England) and ſaid it was worth 20 ſhillings: per 
pound, | 

Now upon this experiment finding, that 33 19 filk-balls would 
make I pound and 1 ounce of fine filk; in order to know what 
quantity of filk might be expected from the worms hatched from 
I ounce of eggs, Mr. Barham made uſe of the following me- 
thod : He found by often. weighing and telling, that 100 eggs 
weighed but 1 grain; ſo that if 1 grain contain 100 eggs, a ſcru- 
- muſt contain 2000, and a drachm 6000, and an ounce at 8 

rachms to the ounce, muſt contain 48000 Fa s: Now if _ 
egg hatch a worm, and every worm make a filk-ball, there mu 
be produced from 1 ounce 48000 filk-balls ; and if 3319 filk- 
balls make x pound and 1 ounce of fine filk (which he found 
they did) then 48000 filk-balls will make 15 pounds and 6 
ounces of fine filk averdupois weight, or 18 pounds and $ ounces 
Troy weight; which is very conſiderable : And in the ſame pro- 
portion, x pound of filk-worms eggs will produce worms ſuffi- 
cient to make upwards of 180 pounds of filk : But allowing for 
caſualties, and ſuppoſing but 12 pounds of fine filk made from 
the worms ; and their filk-balls produced from an ounce of filk- 
worms eggs, it will be found much to exceed moſt countries, ac- 
cording to Auguſtino Gallo's computation ; for, he ſays, that in 
the ſouthern parts of France, viz. Languedoc and Provence, they 
make but ) or 8 pounds of filk from filk-worms hatched from x 
ounce of eggs; and in Breſcia in Italy, but 8, 9 or 10 pounds 
of filk from an ounce; only that in Calabria, where the filk- 
worms and their eggs are larger, they make 11 or 12 pounds of 
ilk from an ounce of eggs; which ſtill does not exceed, nay 


hardly comes up to what we make in England. 
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| Mr. Barham only adds, that he has learned by experience 


how to harch filk-worms twice a year, ſo as to have two go ob 

| crops of filk every year; and it is certainly true, that mulberry. . 
trees will produce leaves in England twice a year, without pre- V* 
Judice either to the tree or fruit. on 

me 


An Anſwer ro Dr. Keill's Defence of the Force of the I of 
Heart; by Dr. Jurin. Phil. Tranſ. N* 362. p. 1039. wa 
Tran/lated from the Latin. 


N anſwer to Dr. Keill's complaint of being, together with rol 
1 Zorell; and Dr. Moreland, unjuſtly accuſed of comparing the on 
motion of the heart with an unactive quieſcent weight, Dr. . MI /? 
rin obſerves, that a certain quantity of motion is communicated de 
to the blood and arteries by the heart; whence he concludes, m 
that the quantity of the force of the heart could not poſſibly be \ # 


known, till the quantity of its motion was diſcovered ; and that , 
motion can no more be compared with a quieſcent weight, than cf 
a right line with a 3 by which he would be underſtood : 


to mean, not that theſe learned men do expreſsly compare the 00 
| motion of the heart with a quieſcent weight; but that, when len 
| they expounded the force of the heart by a weight, they did not all 
| point out a method, how the quantity of motion ariſing from the M *"* 
| force of the heart might be eſtimated: Dr. Kill, to remove this : 
| objection, obſerves, that the force of the heart conſiſts in preſſion, -— 


| equably exerted on the blood, in the manner, as the force of gra- 
vity impels a weight downwards, and by a continual impulſe ac. c 
celerates its motion; conſequently fince the force of the heart is M ? 


equal to a weight by Sir 7/aac Newron's Corol. it will, during | 
| the /3;ſtole or contraction, communicate the ſame quantity of mo- t 
tion to the blood, as that weight by its force of gravity ſhall ac- _ 
\ quire by falling in the ſame time : In this manner, Dr. Jurin 5 

owns, the objection will be entirely removed; to wit, if the force "a 


of the heart be equal to the ſaid weight, and conſiſt in an equa- 
ble preflicn continued thro! the whole 110 >; But Dr. Keill at- — 
tempts not to prove the latter propoſition, laying it down as an 1 
hypotheſis; tho Dr. Jurin has adduced ſome reaſons to render I Pol 
the contrary opinton more probable, to wit, that the force of the 


1 heart does by no means act equably upon the blood, during the it. 
| ſyſtole; but that in a ſmall time collecting together all its Rees, pre 

it ruſhes at once upon the blood, and throws it out of the ven- "** 
| tricles, in the manner explained at large, Phil. Tranſ. N* 358, n 
| 359, and as to the former propoſition, it will anon appear to be ” 


talle. 


Ay 
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As to the meaning of the Neætonian Corol. Dr. Furin only 
oblerves; that when Dr. Keill ſpeaks of the force, with which 
water is thrown out of any orifice, Sir 1/aac Newton uſes no 
word in that Corol. to ſignify water thrown out by any force; but 
only determines a weight equal to the force, whereby the whole 
motion of effluent water may be generated, or that by the force 
of gravity it way in falling acquire a motion equal to that of 
water running out in the ſame tine. | p57 

And if Dr. Keill have not miſtaken the meaning of this co- 
rollary, he has not properly. applied it, as will eaſily appear from 
conſidering the difference between the efflux of water — a hole 


in the bottom of a veſſel always full, as Sir J/aac Newtron conſi- 


ders it in that Corol. and the efflux of the blood out of the heart 
into the aorta; for, in the former caſe the water has already ac- 

uired all its velocity, and in a given time flows equably out of 
the hole; but the force of the heart, by Dr. Keill's hypotheſis 
is applied to the quieſcent blood in the ventricle, which in the 
firſt moment of time propels it with an infinitely ſmall velocity 
towards the aorta; and continuing an equable preſſion, it at 
length communicates thereto a finite velocity, which it continu- 
ally increaſes, till it has thrown all the blood out of the ven- 
tricle, 2 | 

Again, Sir Jaac Newton in that Corol. does not confider the 
motion of the whole cataract of water, that moves and tends to 
run out with different degrees of velocity ; but only that of the 
water actually in the hole, and now running out; but the force 
of the heart communicates motion to the whole maſs of blood 
contained in the ventricle, and propels it towards the aorta. 


In fine, Dr. Zurin denies, that a weight of five ounces can by 


the force of gravity acquire, in the time of a ſyſtole, that quantity 
of motion, that the heart communicates, even granting the hypo- 
theſis, that the force of the heart conſiſts in an 3 preſſion; 
for, by this hypotheſis the motion, produced by the force of the 
left ventricle, will be (according to Dr. Jurin's calculation Phil. 
Tranſ. N* 359) equal to the motion of a weight of about 18 
pounds, running over an inch in a ſecond of time: But the mo- 
tion, which a weight of five ounces acquires by the force of gra- 
vity in the time of a /j/tole (if all reſiſtance of the arteries and 
preceding blood be removed) or 18 of a ſecond of time, will be 
nearly equal to the motion of a weight of 12 pounds, that moves 
with the- above velocity: And if any one would, on this hypo- 
theſis, determine the true weight, equal to the force of the heart, 
he will find by calculation a weight of 7 ounces and 2; for this 

| Q'q4q 4s weight 
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weight will, in the time of a Het nearly — — the ſame 


quantity of motion in falling, as the force of the heart produces. 


But, perhaps, ſome may object, that the difference above- 


mentioned, between the motion acquired by the weight as ſup- 
poſed by Dr. Keill, and the motion ariſing from the force of the 


heart, might have been owing to the inaccuracy of the potion; | 
whereby Dr. Jurin brings the algebraical characters in 


is calcy: 
lation to numbers: In order to obviate this objection, Dr. Jurin 


aſſumes a more fimple caſe, in which a given bulk of water 
may by any force or equable preſſion be thrown out at a given 
orifice in a given time; which are the conditions ſuppoſed by 


Dr. Keill in order to determine the force of the heart. 
In this caſe Dr. urin demonſtrates, that neither the motion 


of the effluent water, nor the motion communicated by that force | 


to the whole maſs of water, is equal to the motion of the water 
in the Næaoronian Corol. and that that force or r is not 
equal to the weight determined by that Coro}. and if this be ac. 
compliſhed, ' Dr. Keill's whole demonſtration muſt fall to the 

round. VCC 
: He therefore, aſſumes a given cylinder of water, contained in 
a cylindrical tube of an infinite length; the orifice will be the 


ſection of the tube, which either ſuperficies of the water touches, | 
but to the other ſuperficies a force will be applied by means of an 


embolus, of the ſame diameter with the tube: Now, let any 
given quantity of water run along the ſaid ſection of the tube in 
any given time; and let another equal quantity run out at a hole 
of the ſame diameter in the bottom of the veſſel, which accord- 
ing to Sir T/aac Newton is always to be kept full; and firſt let 
us ſee, whether the motion of the effluent water will be the ſame 
in both caſes. | 5 

Let the right line AC (as in Fig. 1. Plate XIII.) repreſent 


the time of the efflux of the water; and the right line A B the 


equable velocity, with which the water runs out at the hole in 
the bottom of the vefle] : Hence fince the maſs of water, running 
out at the hole, is in a compound ratio of the time and velocity, 
it will be repreſented by the rectangle ABCD; and its motion 


will be expreſſed by the ſolid parallelepiped, formed by the ſame 


rectangle drawn into the height A B, as being in a ratio com- 
pounded of the ratio's of the maſs and velocity. 
In the ſecond caſe, v/z. where the water runs thro” a cylindri- 
cal tube; the time will be repreſented, as before, by the ſame 
right line AC; but the velocity of the water will be in the ratio 


of the time; for, fince the force applied acts equably, by the hy- 


. potkeſis; 
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potheſis, on the given maſs of water; conſequently, it will be 
repreſented. by the mutable right line F G, proportional to the 
right line AF, or to the time from the beginning of the efflux z 
but the molecula of water running _ the ſaid ſection in the 
{mall ſpace of time FH, will be repreſented by the rectangle of 
FH into the exponent of the velocity FG; or if the ſmall right 
line FH be ſuppoſed to vaniſh, by the zrapezinm FG HI; and 
the maſs of water running along all the time A C by the right 
angled triangle ACE; and becauſe, by the hypotheſis, that maſa 
is equal to the maſs of water running out 1n the former caſe, the 
triangle ACE will be equal to the rectangle AB DC; whence 
CE, or the velocity acquired at the end of the time A C, will 
be double the velocity 0 D or AB, with which the water ran out 
at the hole in the bottom of the veſſel; but the motion of the 
water running along in the ſmall time F H being in the compound 
ratio of the bulk and velocity, it will be repreſented by the eva- 
neſcent priſm, formed by the trapezium F GIH drawn into the 
velocity FG; whence the whole motion of the water running 
along all the time A C will be repreſented by a pyramid, whole 
baſe is the ſquare of the right line CE, and height the perpen- 
dicular A C; which pyramid, fince it is to the parallelepiped 
determined in the former caſe, as 4 to z, the motion of the 
effluent water will in both caſes be in the ſame ratio; and conſe- 
quently unequal, Q. E. D. | = ; 

In the next place Dr. urin demonſtrates, that the motion 
communicated at length to the whole quantity of water, contained 
in the tube, is not equal to the motion determined in the former 
caſe 5 but here, fince that whole maſs of water is by no means 
defined by the above-mentioned poſitions, he aſſumes it equal to 
the maſs repreſented by the rectangle AB CD that in the former 
caſe runs out at the hole, and in the latter flows along the ſaid 
ſection: Whence ſince the whole quantity of motion communicated 
at length thereto, is in the ratio of the bulk and the velocity 
acquired at the end, it will be repreſented by the parallelepjpeg, 
formed by the rectangle A BCD drawn into the right line CE; 
but this is to the parallelepiped, determined in the former caſe, 
and formed by the ſame rectangle and right line CD, as the 
height CE to the height CD, or in a duple ratio: Moreover, 
ſince the maſs of water contained in the tube might have been 
repreſented by any other rectangle, inſtead of the rectangle 
AB CD, it hence appears, that this motion might have had any 
other ratio to the motion determined in the former caſe; and 
1 is by no means equal thereto. Q. E. DP). 1 

BEE | t 
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It remains to ſhew, that the force, applied in this caſe, is not 
equal to the weight determined by Sir 1/aac Newton's Corol. 
but this force and that of gravity acting on that weight, fince 
both are equable, will be in the ratio of the motions produced by 
them in any given time; and fince theſe motions are unequal, as 
has been juſt now demonſtrated, theſe forces will be ſo too, 
. — to Dr. Keill's ſuppoſing the velocity of the blood flowing 
out of the heart to be equable, which Dr. urin had demonſtra- 
ted to be remarkably unequal, this Dr. Reill denies, aſſuming 
only the mean velocity inſtead of the ſum of all the different 
velocities: Moreover, he ſays that it does not ſufficiently 
appear to him, whether the velocity of the ejected blood be 
equal or unequal, only that the former ſeem'd to him the 
truer opinion: But whether a perſon, who is to inveſtigate the 
velocity of the blood, and applies the maſs of ejected blood 
to the orifice of the aorta, does, without mentioning either 
the different velocities or the mean velocity, ſuppoſe the velo- 
city of the blood to be equable, muſt be left to the unprejudi- 
ced; as alſo whether any force or preſſion, applied to a fluid 
in a quieſcent veſſel, which is Dr. Keill's hypotheſis, ſhall 
propel that fluid with the ſame degree of velocity at the begin- 
ning, as at the end. | 
Dr. Keill imagining he had anſwer'd Dr. Jurin's objections 
againſt his former method, he now comes to defend the other 
and more eaſy method: And here Dr. urin objected, that 
Dr. Keill aſſumes the force of the heart in different animals 
to be in the ratio of their weights; as alſo, the velocity of the 
blood flowing out of the iliac artery when cut, to be equal to 
that with which the blood is thrown out of the heart into the 
aorta; both which poſitions Dr. urin demonſtrated to be 
falſe: Dr, Keill does not defend the latter, but maintains the 
former poſition on the authority of Horelli and other learned 
men, who have frequently aſſumed it, and this aſſumption 
Dr. Jurin animadverted on: Therefore Dr. Jurin's demon- 
ſtration remains to be examined, which Dr, Keil} takes to 
depend on a falle principle, that affects all his theorems; for, 
he ſays, that Dr. Jurin ſuppoſes, the ventricles of the heart to 
impinge on the blocd in the fame manner, as a ſolid body 
moving with a given velocity, and by that impulſe to communi- 
cate part of their motion to it; which hypotheſis Dr. Keil} 
thinks does not agree with either the motion of the blood, heart, 
or ait expir'd out of the lungs. I 4 
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As to the lungs, Dr. urin owns, that he confider'd them in 
the time of their contraction, as impinging on the air contain'd 
therein; and this he did on purpoſe : For, ſince Bellini and 
feveral other learned men, and Dr. Keill himſelf, have advan- 
ced ſeveral things on that force, with which the air in expira- 
tion acts upon the blood flowing thro' the lungs, and diflolves 
its molecule; which ſolution they ſuppoſe to happen in the 
very beginning of expiration ; Dr. Jurin propor to examine 
this their opinion; but he ſaw, ſhould he determine the air 
was expir'd by an equable force or preſſion, the motion com- 
municated to the air by the lungs in initial expiration, or the 
reaction of the air on the lungs, and conſequently, on the 
blood flowing thro' them, muſt have been ſuppos'd an infinitely 
ſmall quantity ; and conſequently, could perform none of thoſe 
effects, aſcrib'd thereto : But if he had done ſo, he was aware 
that the followers of Bellini would juſtly complain, as hardly 
dealt by, in rejecting their hypotheſis for a demonſtration de- 
duced from an arbitrary hypotheſis and the moſt repugnant to 
theirs: Therefore, he choſe rather to deduce the demonſtra- 
tion from an hypotheſis, that favour'd them moſt, and that 
aſcrib'd the greateſt quantity of motion to the air in initial ex- 
piration; which was, that the lungs in initial expiration, im- 
pinge on the air with a given degree of velocity. 

In defining the force of the heart, Dr. Jurin firſt propoſes 
that hypotheſis (as being the moſt fimple and from whis he 
deduces the ſolution) by which its ventricles, acquiring all 
their impetus in a moment of time, like a ſolid body with a 
given degree of velocity, impinge on the blood; and in the 
next place he conſiders not only that hypotheſis, by which the 
ventricles of the heart are ſuppoſed to acquire all their motion 
in a very ſmall 3 of time, and which ſeemed to him moſt 
probable; but likewiſe Dr. Keill's hypotheſis and many others, 
to all which he accommodates his ſolution: So that Dr. urin 
thinks whether that principle be found to be uncertain and 
falſe or the contrary, his ſolution will not thereby become the 
leſs certain. 8 

Yet Dr. Zurin ſees no reaſon, why his poſition may not be 
aſſumed, as well as the contrary poſition of Dr. Keil} about 
force or preſſion : And tho' there is no intermediate ſpace be- 
tween the inner ſurface of the ventricles and the blood; yet it 
does not appear, why the matter may not be performed by 
impulſe ; for if an impulſe be given a cube in contact with a 
globe, the cube will communicate a part of its motion to the 

„„ globe 


motion in a moment of time, a 
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globe with the ame eaſe, as if there were an intermediate 
pace between tbem. BE OE SE tix 

But, ſays Dr. Keill, theſe are ſolid bodies; and the caſe is 

quite different in the motion of fluids: This difference be- 

tween the ſtrokes of ſolid bodies, and the action either of a 

ſolid on a fluid, or of a fluid on a ſolid, Dr. Keill handles at 

large; and the not carefully attending to this difference, he 


affirms to be the ſource of all the miſtakes in Dr. Zurin's pofi- | 


tions: Dr. Jurin readily admits that difference to be true; and 
affirms, that he was well aware of the common doQrine, ſince 
nothing occurs more frequently in mechanic writers; but hay. 
ing propoſed ſome new caſes, to which the faid doctrine could 
not be applied, he was obliged to take a different method 
from what had been hitherto us d; and which he illuſtrates by 
the following eafy example; ſuppoſe a cylinder of water of 


a given length to be at reſt in a given tube, and let another 
ſol 


d cylinder of an equal diameter move thro' that tube, and 
impinge on the cylinder of water with a given velocity: The 
conſequence will be, that the whole cylinder of water will! be 
put into motion 1 ſtroke, in the ſame manner, as if it were 
a ſolid cylinder; but the other cylinder will loſe part of its 

9 both cylinders be carried 
with a common velocity thro' the tube: 'The caſe will be the 
ſame, if the cylinder of water running thro the tube ſhould 


impinge upon the ſolid cylinder at reſt: But if the cylinder of 


water move with a given velocity thro' the tube, and a ſolid 


cylinder meet it with a different degree of velocity, ſo that the 


uantities of motion in the cylinder of water and the ſolid cylin- 
er be reſpectively equal, the motion of both cylinders will be 
deſtroy'd in a moment, equally as if two ſolid bodies with 
equal degrees of motion ſhould meet each other; other more 
complex cafes, Dr. Furin thinks, may be reſolv'd from his 


Treatiſe of running waters; from which alſo may be ſhewn 


the poſſibility of ſtopping the blood, ruſhing with its whole 


impetus out of the ventricle, by the concourſe of a ſolid body, 


meeting it in a contrary direction with a given quantity of 
motion; which ſeems to be the great difficulty with Dr. Neill. 

As to Dr. Keill's advice of applying the force of preſſure as 
a principle; this Dr. urin affirms he has already perform'd 
in the ſaid treatiſe : For when he ſuppoſes the motion of the 
heart to increaſe in the ratio of the time, it is the ſame d 
as if he applied the force of preſſion; and upon this ſuppoſi- 


tion he has determined the motion ariſing from the force un 
| ch 


a 


— 
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the heart to be twice greater, than when it is perform'd by 
the ſtroke or impulſe of the ventricles: The other Theorems 


(and eſpecially the fifth Theor. which Dr. Kei} would reject, 


as deduced from the hypotheſis of the ſtroke of the ventricles) 
do not depend upon that hypotheſis, but may be demonſtrated. 
with equal facility from Dr. Keill's own hy potheſis. ; 


An Account of {ome Experiments to find how much the re- 
eve of Air retards falling Bodies; by Dr. Defaguliers. 
Phil. Tranſ. N“ 362. p. 1071. 


IR Deſaguliers took 12 balls (fix of which were fplid 


globes of lead of about two inches diameter; three hol- 
low glaſs halls of about five inches diameter, and three light 
pa ſteboard hollow globes of about the ſame diameter) and 
carrying them to the upper gallery in the Janthorn on the Dome 
of St. Paul's Church, he let them fall down by two at a time, 
in the following manner. ; 

1. A lcaden ball and a glaſs ball. 2. A leaden ball and a 
glaſs ball. 3. A leaden ball and à glats batt. i 
balls, each with a paſteboard ball. -- 8 | 

After that, having the leaden and paſteboard balls brought 
up again, he repeated the experiment twice more: with a Jea- 
den and paſteboard ball : Then he made the experiment twice 
more with à paſteboard ball alone, to ſee how long it would 
be in falling. 1 „ 
Upon the whole it appear'd, that the leaden balls were a 
very little longer than four ſeconds. and + in falling; the two 
largeſt of the glaſs balls ſix ſeconds, and the paſteboard balls 
ſix ſeconde and r. 8 

The height of the gallery, from whence the bodies fell, was 
272 foot above the pavement of the Church (then cover'd with 
boards) upon which they fell. 
The times of the falls were taken two ways above. 91. 
with a wheel-chronometer; meaſuring a ſmall part of time 
accurately and nearer than to 4 of a ſecond, which was made 
ard contriv'd by the ingenious Mr. George Graham; and with 
a half ſecond pendulum : The differences of time between the 
fall of the leaden balls and the other balls were taken below, 
by the Prefident of the Royal Society, Mr. Foikes and anorher 
gentleman, who all agreed in their obſervations of the time, 
which they made each with an half ſecond pendulum. 


Then he let fall in the ſame manner the three, other leaden 
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meters of the ſeveral Balls. 
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2 he i ng Table exhibits the Mark . Weights, and Dia 


Diameters in inches 


22 balls Troy weight 
| j OS: 2 and decimals. | 
IC GR. © 1 | 
Te „ 1, 19 | 
76 r 1 2 . 
4e x „ 28 2 N 
Fc EFF 2 
188 E 1 I, ge 6, 
Paſteboard balls 1 5 | 
We ͤ 6 81 | 
B 10 1 ee Ys. | 
_ 8 . 
Glaſs balls | 5 
D 9 3 133 ” 5, 
E 8 So: 4+ 
ee bo FF + 


N. B. The polar and equatorial i of the glafs | 
balls being different, the mean diameter for each of them is 
ſet down; the true diameters are as follows, of D 4 and 3, 8. 


of E 5, 6 and Fo 25. of F 5, 7 and 5, 4 inches. 
The particular experiments are as follows. 
Exp. 1. The fall of 1c and D. 
c fell x the pendulum in 4” and 4. 
The fallof D was fo near it, that the difference was not 
taken either above or below. 
Exp. 2. The fall of 2c and E. 
2c fell by the chronometer in 5”; by the pendulum i in 4” andz. 
The time of the fall of E was not taken above. 
The difference taken below was 1“ 4. 
Exp. 3. The fall of ze and F. 
;c fell by the chronometer in 4” and 2 
| in . x 
F fell in 6” and J. 
The difference taken below was = 1” and . 
Ep. 4. The fall of 4c and A, 


; by the pendulum 


N 


by puts, by 


„ 


wy 
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4 fell by the chronometer in 4” and ; by the pendulum 
ing” and . | | 2 : 
A ſell in 6” and + if Et 
The difference taken below was = 2”, 
Exp. 5. The fall of 5c and 3. 
No obſervation was made either above or below. 
Exp. 6. The fall of 6c and C. _ 1 8 
6c fell by the chronometer in 4 and ; by the pendulum in 
4" and 3. Ee 7 : 
C was not taken above, 2 
The difference taken below was 2” +. 
Exp. 7. The fall of 1c and B. | 
1 fell by the chronometer in 4” and 3; by the pendulum 
in 4“ and 3. | | | ay 
B was not taken above. 
The difference taken below was 2” and 2. 
Exp. 8. The fall of 5c and A. 
5c fell by the pendulum in 4” and 5. 
A fell foul, and ſo was not obſerv'd at all, 
The difference taken below was 2”. 
ay 9. The fall of B alone. 
* : by the chronometer in 6” and 3; by the pendulum in 
6” and 1. | 
Exp. 10. The fall of C alone. 
bt _ by the chronometer in 6” and ; by the pendulum in 
6 and . 5 5 
By Galileo's theory, the lead, which was 4” and ; in falling, 
muſt fall four foot the firſt half ſecond, or 16 foot the ift 
ſecond, which amounts to 324 foot in 4” and 4: But as the 
ſound of the ball (as it ſtruck the bottom) by which we 
reckoned our time, had 272 foot to move, we mult abate a 
quarter of a ſecond nearly ( ſuppoſing ſound to move one mile 
in 4” and 3) which will take away 35 foot, that the body muſt 
have fallen in the laſt quarter of a ſecond, and reduce the 
number of feet to 289; ſo that the lead will have only fallen 
11 feet ſhort of the theory, which muſt be attributed to the 


reſiſtance of the air. 
The large glaſs ball in the 6” of its fall, would in a vacuum 


go thro? 556 feet; but deducting the laſt quarter of a ſecond, 
or 47 feet for the motion of ſound, it muſt only fall 529 feet 
in a vacuum: Now fince it fell but 272, there have been 257 
feet taken off from the fall by the reſiſtance of the air. 
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* Likewiſe the paſteboard ball muſt have fallen 675 foot i 


6” and ; but deducting the laſt quarter of a ſecond of 31 fl 

for the metion of the ſound, there remains only 625 feet for 
its fall in vacuo; but as it fell only 272 feet, we mult allow an 
abatement of 355 feet for the reſiſtance of the air. * 


At a medium we may call the weight of the glaſt ball 


5 Oz. Troy, and its diameter five inches and a half ànd the 
weight of the paſteboard ball two ounces Troy, and a little 
more than five inches in diameter. n bn 


All the lead balls fell within near 4 foot of each other, 


and made an impreſſion in the boards of about F of their 


depth. i ee IX ta 
The barometer ſtood at 30, 1 inches; and the mercury was 


very convex; and therefore inclin'd to riſe ſtill. 


A further Account of Experiments for finding how much 


the Reſiſtance of the Air retards falling Bodies; by the | 


ſame. Phil. Tranſ. N“ 362. p. 1075. F 

D R. Deſaguliers, finding by the former experiments, that 

thin glaſs balls, and even balls of paſteboard, were 
much too heavy to make ſo conſiderable a difference between 
the time of their fall and that of leaden balls, as to be eaſily 
obſerv'd, contrivid a way to make dried hogs bladders per- 
fectly round, by blowing thera when moiſt, within a. ſtrong 
ſpherical box of 777mm vitæ, and letting them dry in the 
ſaid box before he took them out; which he did by opening 
the box that ſcrew'd in the middle, and had a hole in the pole 
of one of its hemiſpheres to let the bladder paſs thro', in 
order to tie it after blowing; and ſome few ſmall holes all 
over the box, that in blowing no air might be confined between 
the inſide of the box and the bladder, ſo as to hinder it from 


aſſuming a ſpherical fi; ure; beſides, he took off the end&*of 


the ureters, the fat and a great deal of the upper coats of the 
bladders, before he blow'd them in the box, to render them 
' "The bladders the Dr. made uſe of, were ſome of the thinneſt 
he could find ready blown, which he moiſtened in water, tak- 
ing cafe to leave none in the infide. e. 
Having prepared five bladders in the manner aforeſaid, he 
took them up to the upper gallery on the top of the Cupdla in 
St. Paul's Church; and there he let them fall one at à time, 
together with a leaden ball of about two inches in diameter, 
and weighing two pounds Toy: and he took notice of the 


* 
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time of the fall of each bladder, having found by former ex- 
periments, that the balls are about 4, and , or: a little longer 
in falling the ſame height, vis. 22 feer r... 

The following table exhibits in the firſt column the marks 
of the bladders; in the next their diameters; in the third their 
\ weights in gr. Trop; in the fourth the times of their fall in 
ſeconds of time; and in the fifth the difference of time between 
the fall of the leaden balls and of each bladder, which was 
taken below by the Preſident of the Royal Society, Dt. Halley, 
Dr. Jurin, Mr. Folkes, and Mr. George Graham: The time 
was taken above with Mr. Graham's chronometer; and below 
with the ſame inſtrument; and with three half ſecond pendu- 
lums, all which agreed very well together. 10. 
The experiments having been twice repeated, the table is 
twice ſet down; and thoſe experiments in which the bladders 
fell ſtreight down and the moſt regularly, have an * before 


b Diameters Weight in Timeof the Difference between 
Mar ks. ſin inches. gr. Troy. [whole fall. the lead balls and bla. 
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The diameters and weights may be relied on, being taken both 


the day the experiments were made and the day after. _ 

As the necks of the bladders in drying fhrink, ſo as to open a 
little, they, muſt be blown before each experiment: And as to the 
manner Hinz them fall exactly in the ſame inſtant of time it 
is deferib'd by Fig. 2. Plate XIII, in which A A A A is the hole 
thro' which the bodies fell; 1, 2 1s a board lad over the hole; 
'G DD is another board, fixed to the firſt board by the two 
wooden ſcrews D P, with a pulley G at the other end of it 
14 0 „ . F e 
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the hole; W is a two pound ball of lead, faſten'd to a ſtrong 
thread, which going over the pulley is ſtretch'd horizontally from 


G to the nails F, to which it is faſten'd, ſo as to be about & of | 


an inch above the board ; B 1s one of the bladders, hanging with 
the neck or heavieſt part downwards, by means of a loop of fine 
thread, as E H, which goes over the horizontal thread G E F. 


Now when the thread of the lead (which in all is but a foot long) 


is cut with a pair of ſciſſars juſt at: E before the loop of the blad- 
der, the lead pulling away the ſtring, the loop af the bladder 
ſlips off the remaining thread F E, and begins to fall exactly in 
the ſame inſtant as the lead: But if the thread ſhould be cut be- 
tween E and F, as the lead falls, its thread might give the blad- 
der an oblique direction. e e nit Ts 
He that obſerves the time either with a pendulum or chrono- 
meter, may take it very exactly, by ſeeing the motion of the 
ſciſſars, as they cut the thred. © 


N. B. As the diameters of the bladders were taken by wrap- | 


ing a thread twice round them, and ſomething muſt be allowed 
Er the thickneſs of the thread; the diameters of the bladders 
will then be viz. A 5, 28 inches; B 5, 19; C 3, 31; D 5 & and 
E juſt ſive inches in diameter. | 
The bladder E was rough, with ſeveral wrinkles and inequa- 
lities, which made it to be longer in falling than it ſhould be, 
according to its diameter and welght, TIES 
A pail of water thrown down met with ſuch refiſtance in fal- 
ling 272 foot thro? the air, that it was all turned into drops like 
rain. | | 


The Invention of making Clocks to keep Time with the Sun's 
apparent Motion; by My. Joſeph Williamſon. Phil, Tranſ. 
Ne 363. p. 1080. VV! 

1 HE author of a book, publiſhed in French, ſuppoſes, 

that the making clocks to agree with the ſun's apparent 
motion was a thing never thought of by any before himſelf: But 

in the firſt place Mr. Williamſon takes notice of the copy of a 

letter in this book, wrote by one P. Kreſa a Jeſuit to one 

Mr. Williamſon clockmaker to his Imperial Majeſty ; wherein he 

mentions a clock found in the cabinet of King Charles II. of 

Spain, about the year 1699 or 100, which ſhewed both equal 

and apparent time, according to the tables of equation, and went 

400 days without winding up. 1 . 

This Mr. Williamſon is well ſatisſied is a clock of his own 

making; tor, about fix years before that time he made a clock 


for 
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for one Mr. Daniel Quare, which agrees with the deſcription 
given of it in that letter, and went 400 days: Mr. Quare fold 
the {aid clock and it was ſent to King Charles the II. ef Spain; 
it was made in ſuch a manner, that if the pendulum was adjuſted 
to the ſun's mean motion, the hands would ſhew'equal time on 
two fixed circles, the one the hour and the other the minute; 
there were alſo other two moveable circles of the ſame kind, that 
moved forwards and backwards as the time of the year required; 
on which the ſame hands likewiſe ſhewed apparent time, accord- 
ing to the equation tables | | | 
This method the author of that book affirms he knew of, and 
applied the fame motion to pocket-watches 12 or 14 years before, 
which Mr. Williamſon owns he never did; being well ſatisfied, . 
that watches with ſprings and balances are very unfit to ſhew the 
minute difference, as it increaſes and decreaſes, between equal 
and apparent time. 5 
Soon after this clock was ſent to Spain, Mr. Williamſon made 
others for Mr. Quare, which ſhewed apparent time by lengthen- 
ing and ſhortening the pendulum, in lifting it up and letting it 
down again, by a roller ſomewhat in the form of an ell ipſis, 
thro' a {ſlit in a piece of braſs, which the ſpring at the top of the 
pendulum went thro*: By this means every vibration of the pen- 
dulum would agree to a ſecond of time of the ſun's a oe mo- 
tion; that roller which lifted up the pendulum, and let it down 
again, continually moving about all the year: So that it may 
ſeem very odd, that this author never heard of it, ſo many years 
after they were made; for, Mr. Williamſon made one of thoſe 
(and that not the firſt) with the rifing and ſetting of the ſun, 
which was ſold to King William III. of England, and ſet up at 
Hampton-court, where it has continued hitherto. Mr. William- 
ſon thought of this contrivance of lengthening and — 
the pendulum ſeveral years before he made any of them; an 
afterwards he made others for Mr. Quare, which ſhewed the dif- 
ference between equal and apparent time according to the qua- 
tion tables, by an index moving both ways from the top of a cir- 
cle; ſhewing on one fide, how much a clock, that keeps equal 
time, ſhould be faſter than the ſun, and on the other tide how 
much ſlower. | | 0 
But theſe clocks, that Mr. Williamſon then made to agree with 
the ſun's apparent time, were done according to the equation ta- 
bles, which he found did not agree very exactly with the ſun's 
apparent motion; nor can any other be made to keep equa] time, 
that will gain and loſe all the year agreeably to the ſaid wo—_ 3 
17 5 | | for, 
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for, tho the tables themſelves may be true, yet ſome difference in 
motion in both ſorts of clocks proceeds either from cold or heat, 


altering the length of their pendulums: By the obſervations 


Mr. Willi amſon made, he ſuppoſes this difference to be about the 
Too of an inch in the length of a pendulum vibrating ſeconds, 
which will alter the motion of the clock about 12 ſeconds in 24 
hours: But to cauſe his clocks of apparent time to go as exact as 
poſſible, he made a table by obſervation in the following manner; 
for frveral years together obſerving when the ſun, as often as he 
was to be ſeen, came to the meridian, and always ſetting doun 
the difference between his coming to the meridian, and the time 
hy a clock, he had adjuſted as much as poſſible to equal time, 
and always tak ing notice how much his equal time clock gained 
or loſt at the end of every year, he compleated his table in 1711: 
Since which time he made a great many of theſe clocks, which 
gave ſatisfaction to all that bought them; and he had not heard 
of any ſuch clock fold in England, but what was of his oun 
mak ing: So that Mr. Williamſon thinks he may juſtly claim the 
greateſt right to this invention of making clocks go with appa- 
.. TING TI 


An Account of ſome New Experiments relating to. the aftion 
/ Glaſs Tubes apon Water and Quickfilver ; by Dr. Jurin. 
Phil. Tranſ. N' 363. p. 1083. n 8 


IN Phil. Trans. No 355 Dr. Furin aſſerted, that the ſaſpen- 
1 fon of water in a capillary tube was owing to the attraction 
ofa {mall annular ſurface on the inſide of the tube, which touch'd 
the upper part of the water: Among the ſeveral experiments made 
uſe of to prove this aſſertion, was that of a glaſs funnel of ſeve- 
ral inches diameter, with its {mall end drawn out into a very fine 
tube; which funnel being inverted and filled with water, the 
whole quantity of water therein contained was ſuſtained above 
the level by the attraction of that narrow {mall ring of glaſs, 
with which the upper ſurface of the water was in contact. 
Soon after that diſcourſe was publiſhed, there came out 2 
book, by a member of the Royal Society in which he accounted 
for that experiment in the following manner. Tn. 
If there be a funnel (as repreſented by AB C in Fig. z. 
Plate XIII.) full of water, and whoſe wide end ſtands in a veſſel 
of water as BC, and if the top of the funnel A end in a ca- 
pillary tube open at A, the whole water will be ſuſtained, vis. 
the column A 2 by the attraction of the circle of glaſs within 
the tube immediately above it, and all the reſt of the columns 
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of water, as Ff, Dd, Ee, Gg. Gc. in ſome meaſure by the at- 
traction of the parts of the glaſs above them, as P, D, E, G; 
and that the ſmall columns or threads of water Dd and Ee do 
not ſlide down to EF and Gg, and fo go quite down, ſeems to 
be owlng to their coheſion with the column A a, ſuſtained by 
the capillary tube A; for if you break aff the ſaid tube at 
DE, the whole water will immediately fink down. 

As this ſolution is very different from what Dr. Jurin had 
given before, he examines into this Gentleman's account of the 
experiment, either to demonſtrate its inſufficiency or to retract 
his own ſolution; and he gives the following experiment. 

The funnel AFBGC: (as in Fig. 4.) whote lower part BC 
F G was cylindrical to a confiderable height, and whoſe top 
was drawn out into a fine tube at A, being filled with water to 
the height BF, ſo that the ſurface of the water F G did not 
reach to the arched part. of the funnel, the Dr. touched the end 
A with a wetted finger, by which. means a ſmall quantity of 


water being inſinuated into the capillary tube at A, the water 


contained; 1n the funnel was ſuſpended above the level of the 
water in the ciſtern DE, as in the former experiment. 

In this experiment it is manifeſt, that the ſmall columns, 
into which we may fuppoſe the cylinder of water FBGC to 
be divided, are no ways ſuſtained by the attraction of the 
arched part of the glaſs above them, fince _ have no con- 
tact therewith ; nor is there any fuch middle column of water, 
which by its contact with the tube at top, is both ſuſtained it- 
ſelf, and helps to ſuſtain the columns about it: Upon the ſup- 
poſition. of which two particulars that Gentleman's ſolution 
was founded. 0 L155 2 
This experiment may be thus accounted for; the cylinder 
of water FBG C by its weight balances a part of the preſſure 
of the atmoſphere, which 1s incumbent on the water in the 
ciſtern, and endeavours to force that cylinder upwards; the 
reſt of that preſſure is balanced by the ſpring of the air AFG, 
which 1s included between the cylinder of water FGBC, and 
the ſmall column of water in the capillary tube A: But as this 
air by its ſpring preſſes equally every way, it mult balance as 
much of the preſſure of the atmoſphere upon the little column 
of water at A, as it does of that upon the water in the ciſtern; 
the remainder of the preſſure of the atmoſphere upon the ca- 
lumn of water at A is ſuſtained by the forcewith which that 


column adheres to the capillary tube, which, therefore, does 


exactly balance the weight of the cylinder of water F GBC, 
Vor. VI 13 3 


and 
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and is the real, tho' not the immediate cauſe of its ſufpe ne : 
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The experiment ſucceeds in the ſame manner when a co: - 
lumn of mercury, inſtead of the column of water FG BC, is 
raiſed into the funnel, the top of the tube being touched with 


a wet finger, as before: But then the height of the mercury 


in the funnel muſt be as much leſs than that of the water, as 


its ſpecific gravity is greater. 9 

Dr. urin comes next to examine, whether the e 
in Phil. Tranſ. N* 355. would ſucceed in vacuo; and whether 
water could be ſuſpended in a wide tube by means of a capil- 


lary at top at a greater height than what it can be raiſed to by 


the preſſure of the atmoſphere. | 


In order to this he boiled ſome water, and afterwards ex- 
hauſting it of its air, thoſe experiments all ſucceeded in the 


exhauſted receiver, in the ſanie manner as in the open air: 


The 13th Exp. in particular was made with a tube of about 


35 inches in length, and 4 of an inch in diameter, its top be- 
ing drawn out into a fine capillary; which being filled with 


water, exhauſted of its air, as above-mentioned; the whole 


quantity continued ſuſpended in the exhauſted receiver. 
This plainly ſhews, that the ſucceſs of that experiment 
does not depend on the preſſure of the air; ſince the ſmall 
quantity of air left in the receiver was by no means capable of 
zaſtaining the water at ſo great a height; and conſequently, 
that the height at which water may be ſuſpended in this man- 
ner, is not limited by that preflure. _ SOD 25 
But here a conſiderable difficulty preſents itſelf to ſuch as 


attentively confider this experiment : In order to make which 


the better appear; it will be proper to obſerve what happens, 


when a ſimple capillary tube is filled with water exhauſted of 


air, and included in the exhauſted receiver. „ 
In this caſe the whole column of water contained in the 


tube AC B Fig. 5. is ſuſpended by the attraction of the annu- 


Ius at the top of the tube A; and tho' that annulus do not im- 
mediately act upon any part of the water, but what is either 
contiguous to it, or ſo near as to be within the ſphere of its at- 
traction, which extends but to a very ſmall diſtance; yet it is 
impoſſible, that any other part of the water, as for inſtance 
that at C, ſhould part from the water above it and fink down, 
becauſe its deſcent is oppoſed by the attraction of the conti- 


uous annulus at C; for, this being equal to the upper annulus 


gt A, is capable of ſuſtaining a column of water of the length 
ETSY OWE» IOTIY ,.CÞ, 
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AB; and conſequently, is more than ſufficient for ſupporting 
the column of water below it CB: From which it is plain, that 
no part of the water contained in the tube can poſſibly deſcend, 
unleſs the upper part, aſſiſted by the weight of the water be- 
low it, be ſufficient to overcome the attraction of the annulus 
of glaſs at A. N 51 67 , OR. 2 
But in ſuch a compound tube (as that made uſe of in the Dr's 
experiment) A CB. Fig. 6. the caſe is very different; and it 
does not eaſily appear, why in a vacuum any part of the water 
in the wider part of the tube, as for example at C, ſhould not 
leave that which is above it and deſcend ; ſince the annulus at 
Cis by much too wide to ſuſtain a column of water of ſo great 
a length as CB. i151 20 4c 00hs OF RE A | 
The beſt anſwer the Dr. can give to this difficulty is, that 
the coheſion between the water contained in the capillary and 
that below it, is ſufficient to balance the weight of the ſuſ- 
pended column: But how far this coheſion may depend upon 
the preſſure of a medium ſubtile enough to penetrate the re- 
ceiver, is worthy of confideration: For, tho ſuch a medium 
will pervade the pores of the water, as well as thoſe of the 
glaſs; yet it will act with its entire preſſure upon all the ſolid 
particles, if they may be ſo called, of the ſurface of the wa- 
ter in the ciſtern; whereas, ſo many of the ſolid particles of 
the water in the tube, which happen to lie directly under the 
ſolid particles of the water above them, will thereby be ſe- 
. cured from this preſſure; and conſequently, there will be a leſs 
preflure of this medium upon any ſurface of the water in the 
tube below the capillary, than upon an equal ſurface of the 
water in the ciſtern: So that the column of water ſuſpended 
in the tube may be ſuſtained by the difference between thoſe 
two preſſures, This explication ſeems to be favoured by the 
following experiments, which may all be accounted tor in the 
ſame manner. e 
The firſt is the famous experiment of the ſuſpenſion of mer- 
cury, exhauſted of its air to the height of 90 or 75 inches, in 
the Torricellian tube in the open air; to which may be added 
the ſuſpenſion of mercury likewiſe exhauſted of air within the 
exhauſted receiver, as related by M. Papin, in his continuation 
du digeſteur : Next are. the experiments made by the famous 
M. Huygens, and deſcribed by him in PH. Tranſ. N“ 86. of 
the cohering of poliſhed plates with a confiderable force in the 
exhauſted receiver; as likewiſe of the running of water and 
mercury, when purged of 3 a ſiphon of unequal legs 
1 in 
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in vacuo: All which he accounts for from the ſame principle, 
and much in the ſame manner, as Dr. urin has made uſe of for 
explaining the above experiment. ED 8 
4s to the exiſtence of ſuch a medium, vide Sir J/agc Newton's 
queries at the latter end of the laſt edition of his optics. _ 
Dr. Jurin having made ſome experiments on mercury 
the Royal Society, which were exactly the reverſe of thoſe made 
by Dr. Taylor, Mr. Hauksbee and himſelf on water, he com- 
prizes the whole of this affair in the following propoſitions, the 
proof of which is contained in the experiments annexed. 
Propoſition 1. The particles of water attract each other. 
This being now univerſally acknowledged, needs no demon- 
ſtration, the ſphericity of the drops of rain, and the — 
two drops of water into each other upon their contact, manifeſtly 
proving it. ; ; * | 
Prop. 2. The particles of quickfilver attract each other. 
This is likewiſe manifeſt from the ſpherical figure, into which 
a drop of mercury forms itſelf upon a table; and from two of 
— immediate ly running together, as ſoon as they come to 
touch. 5 | | 
Prop. 3. Water is attracted by glaſs. | 
This plainly appears from all the experiments on this ſubject. 
Prop. 4. Quickſilver is attracted by glaſs. 
Experiment 1. If a ſmall globule of quickfilver be laid upon 
a clean paper, and be touched with a piece of clean glaſs; upon 
drawing the glaſs gently away, the quickfilver will adhere to it, 
and be drawn away with it ; and if the glaſs be lifted up from 
the paper, the quickfilver will be taken up by it, in the ſame 
manner as a piece of iron is drawn up by the loadſtone, and will 
adhere to the glaſs by a plain ſurface of a conſiderable breadth in 
proportion to the bulk of the drop, as plainl 5 by an or- 
dinary microſcope. Then if the glaſs be hel ſomewhat ob- 
liquely, the drop of mercury will roll flowly upon its axis along 
the underſide of the glaſs, till it come to the extremity, where 
it will be ſuſpended as before. | | 


Exp. 2. If a pretty large drop of — be laid upon a 


paper, and two pieces of glaſs made to touch it, ene on each 
fide ; upon drawing the glafles gently from each other, the drop 
of mercury will adhere to- them both, and be vifibly drawn out 


from a globular to an oval figure, the longer axis paſling thro' 


the middle of thoſe ſurfaces, in which the drop touches the 
glaſſes. ä 


Prop. 
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Prop. 5. The particles of water are more ſtron attracted 
by glad, than by — other. 0 $52 By 

This plainly appears from the riſing of water in ſmall tubes 
above the level: For, when the water begins to riſe into a capil-- 
lary tube, all the particles of water that touch the ſmall ring at 
the bottom of the tube, muſt have quitted the contact of the 
other water, and have riſen contrary to their gravity to come into 
contact with t 5 — Aſter the ſame manner the other expe- 
riments of Dr. Taylor, Mr. Hauksbee and Dr. Zurin on E 
ſubject, are eaſily explicable: For, upon a careful examination 
it will be found in them all, that ſome parts of the water quit 
pr contact of the other water, and join themſelves to the 

Prop. 6. The particles of quickfilyer are more ſtr 3 
attracted by each: othſer than by alt. 85 r 

Exp. 1. If a ſmall tube as AB Fig. 7. open at both ends, 
be dipped into a glaſs- veſſel, filled with mercury, and be held 
cloſe to the fide of the veſſel, that the rife of the mercury with- 
in it may appear; the mercury will partly enter into the tube, 
but will ſtand within it at ſome depth, as CE, below the ſurface 
of the mercury in the veſſel C D; and this depth will always be 
reciprocally as the diameter of the tube. 1 

In this experiment a column of mercury of the height CE en- 
deavours to force the mercury higher into the tube; and as glaſs 
has been already proved to attract quickſilver, the attraction of 
the annular ſurface on the infide of the tube, which is contiguous 
to the upper part of the — will likewiſe conſpire to for- 
ward its aſcent: What oppoſes the aſcent: of the quickſilver is 
the power, by which that part of it, which endeavours to riſe 
into the glaſs, is drawn back by the attraction of the other mer- 
cury, with which it is in contact laterally ; and this does not only 
balance the attraction of the glaſs, but likewiſe the weight of the 
column of mercury of the height CE; and conſequently, this 
w is conſiderably ſtronger than the attraction of the 

aſs. | en * | 
g The cauſe, therefore, that ſuſpends the weight of the cdlumn 
of mercury CE (being the difference between the attraction of 
the annular ſurface of the tube at E, and that of an equal ſur- 
face of the quickſilver in the ciſtern, from which the mercury 
that endeavours to riſe into the tube, muſt recede in order to 
unite itſelf to ſuch an annulus of the glaſs) will always be pro- 
portional to that annular ſurface, or to the diameter of the tube: 


And fince the column ſuſtained muſt be proportional to the 1 2 
= that 
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that ſuſpends it, that column muſt likewife be as the diameter of 
the tube; but the column ſuſpended is as the ſquare of the dia- 
meter of the tube and the height CE conjointly : From whence 
it follows, that the height muſt be as the diameter of the tube 
reciprocally, as it is found to be by experiment. 
he experiment of the aſcent of water above the level in a 
capillary tube is juſt the reverſe of this. IR 
Exp. 2. Quickfilver being poured into the inverted fiphon 


AC; (as in Fig. 8.) one of whoſe legs A C is narrower than the 


other CB; the height CE at which the mercury ſtands in the 
wider leg CB, is greater than the height CD, at which it ſtands 
in the narrower leg CA. Ras Yer: 5:54 es 
On the contrary, water ſtands higher in the narrower leg than 
—A 532 ˙⁰1-i..bl, n . S 
Exp. 3. AB Cp (as in Eig. 9.) repreſents a rectangular plane 
of glaſs, which makes one fide of a wooden box; on the inſide 
of this is another glaſs plane of the ſame ſize, which at the ex- 


tremity A C is preſſed cloſe to the former, and opens to a ſmall 


angle at the oppoſite extremity BD. When mercury 1s poured 


into this box to any — as CE, it inſinuates itſelf between the 


two glaſs planes, and riſing to different heights between the glaſſes, 
where the opening is greater or leſs, it forms the common hyper- 
bola CG F, one of whoſe aſymptotes 1s the line on which the 
ſurface of the mercury in the box touches the inner glaſs; the 
other is the line A C, in which the planes are joined: This hy- 
perbola having been carefully examined by Mr. Hauksbee and the 
Dr. the rectangle E H G, whereſoe ver taken, proved always equal 
to itſelf, to as great accuracy as could be expected, when the 
planes were opened to any conſiderable angle: But when the 


opening was very ſmall, the inequalities of the planes, tho' the 


beſt the Dr. could procure, bearing a greater proportion than be- 
fore to the diſtance between them, occaſioned a very ſenſible va - 
riation. Which, by the bye, the Dr. takes to be the reaſon, why 


the ordinates found by Mr. Hauksbee, in examining the curve pro- 


duced in a contrary poſition, upon dipping two glaſs planes, ſo 
joined, into ſpirits of wine, do not anſwer tothoſe of the hyperbola. 


Exp. 4. AB (as in Fig. 10) is a perpendicular ſection thro! 


two glaſs planes join'd at A, and opened to a ſmall angle at 
B; C repreſents a pretty large drop of mercury (the larger 


the better) which being made to deſcend as far as C, by hold- 


ing the planes in an erect poſition, with the extremity A down- 
wards, retires from the contact of the planes to D, upon inclin- 
ing the planes towards an horizontal poſition; and the diſtance 

| | | CD 
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CD becomes greater or 'leſs, as the planes are more or leſs in 


7 i 


clin'd towards the horizon. Ii 7 ; ry 
A drop of any oily or watery liquor moves the contrary way, 
as has been-ſhewn by Mr. Hauksbee. © ee e 
Exp. 5. AB (as in Fig. 11.) is a tube open at both ends; 
and a foot or two in ys 


whole column of quickfilver will be ſuſtained therein, provi- 


= 


ced the capillary tube at B be ſufficiently ſmall; but if the 


mercury in the extremity B be ſuffer d to touch any other 


mercury, it runs all out of the tube: If without letting it touch 


any other mercury, a ſmall part of the end B be broken off, 


the mercury will run out till it come to ſome leſſer height as 


BC, at which it will again _ the height B ©, being nearly 

in a reciprocal proportion to the 

the tube. | 118 4 
The ſeventh experiment in Phil. Tranſ. N“ 355 is the 

reverſe of this. 93 i ee xt 137 
Exp. 6. Is the ſame in ſubſtance with the former, only that 


it was made with a large glaſs funnel AB (as in Fig. 12) inſtead: 


of a tube. Fa 

The reverſe of this experiment in water is the 13th in the 
Gid POR Tray. ðͤ 9714 1 eB | 

In all theſe experiments it is manifeſt, 'that the effect is 
owing to the difference between the two attractions, by which 
the mercury tends to glaſs and to its own body; they being 
always oppos'd to each other: So that a particular explication 
is no ways neceſſary; only the Dr. anſwers the following 

In the experiments brought to demonſtrate the fourth propo- 
ſition, the globule of mercury adheres to the glaſs in a plane 
ſurface, which cannot be done without increaſing the ſurface 
of the globule ; and conſequently, removing ſome of its par- 
ticles from the contact of each other: If therefore they: tend 
more ſtrongly to each other than to the glaſs, why do they not 
recede from the glaſs, and aſſume a figure perſectly ſpherical, 
_ they may all have the greateſt poſlible contact with each 
other 7. u n . em birgt of ; 


To this 1t may be anſwer'd, that the power, by which mer- | 


cury is attraRted; either by glaſs or by other mercury, is pro- 
portional to the attracting ſurface ; and therefore, tho' careris 
paribus, the tendency of mercury to glaſs be not ſo ſtrong as 
its tendency to other mercury; yet in this caſe a greater 9 

| er 


1, whoſe lower part is drawn out into 
a fine capillary at B: This tube being fill'd with mercury, the 


diameter of the ſmall end of 
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ber of mercurial particles coming into contact with the. glaf 
than what recede from the contact of each other; it ; Blaſs 
ſurpriſing, that the meg of the glaſs prevails, and cauſes 
the globule to adhere to it; For, the number of mercurial par- 
ticles which loſe their contact with the other mercury, ia no 
more than What makes up the difference of ſurface, which 
ariſes from. changing the figure of the drop: Whereas the par. 
ticles, which by this means come to adhere to the glaſs, are 
all thoſe that conſtitute the plane ſurface, in which the glo- 
bule touches it. od Ergo «$6. 3 
Which confideration ſhould likewiſe be applied to the ſuſ- 
pron of quick-ſilver in glaſs tubes, either at extraordinary 
xeights in the open air, or at leſſer heights in a vacuum, as 
above · mentioned: For, the top of the tube being ſpherical, 
or nearly ſo, it will be found, that the contact of the mercury 
with the extremity of the tube, is to the contact with other 
mercury, which would be gain'd by ite leaving the top of the 
tube and deſcending a very ſmall ſpace, in a ratio inſinitely 
great; and conſequently, that the contact of the mercury with 
the top of the tube is one cauſe of the ſuſpenſion. 5 
Corol. 1. From this propoſition it appears, that in a barome- 
ter made with a narrow tube, the quichſilver will never ſtand 
at ſo great a height, as in a wider: Which accounts for the 
phænomenon ſv. often mentioned by M. Dae la Hire in the 
Memoirs of the Royal Academy of Sciences at Paris; to wit, 
that in the barometer, he conſtantly made uſe of for his annual 
obſervations, the quickſilver did not riſe ſo high, 4s in another 
he kept by him, by about three lines asd a half, which is near 
Jof an inch Engliſb meaſure : For, he tells us, that the tube 
of his barometer was very ſmall; ſo that there is no need; of 
having recourſe to any peculiarity, either in the quickſilxer 
or the glaſs of which that tube was made; or to the unpercep- 
tible remnant of air left in the tube; from ſome of which 
cauſes that effect and ſome others of the ſame kind were ſup- 
pos d to proceec. VVV 
Corol. 2. In a barometer made with a ſmall tube, the mer- 
cury will riſe and fall irregularly: For, as the height of the 
mercury depends partly upon the diameter of that part of the 
tube that touches the upper ſurface of the mercury; it is plain, 
that the unavoidable inequalities in the diameter of the tube 
will be more conſiderable, in reſpect to the whole diameter; 
and conſequently, will affect the height of the mercury 


more in a ſmall tube than in a wider: And this Dr. Jurin takes 
2 5 . | to 
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to be the reaſon, why it it ſo very difficult to make two baro- 
meters, which ſhall exactly agree in the height of the mer- 
cury in all diſpoſitions of the air; eſpecially, if the tubes be 
very narrow. This irregularity is fill more confiderable in 
the pendent barometer, in which the mercury moves thro' a 
large ſpace, in order to make a ſmall alteration in the length 
of the column ſuſpended. The ſame conſideration is eafily 
extended to thoſe levels, that depend upon the riſing of 
mercury to the ſame height in the oppoſite legs of a bent 
tube; an inſtrument of which kind was offer'd for the ſervice 
of the public: And as the effect is juſt contrary in levels made 
with water or ſpirits of wine, due regard ought to be had to 
this property in the conſtruction of thoſe inſtruments, by 
making the tubes ſufficiently wide, in order to diminiſh the 
air as much as poſſible. | - 


An Account of a ſurpriſing Fall of Water from a Spout on 
the Mores in Lanai, by Dr. Richardſon. Phil, Trani. 
N“ 363. p. 1097. 
D R. Richardſon gives the following account of a remark- 
able ſpout of water, that fell on Emott-Aſore near 
Coln in Lancaſpire on the third of Zune 1711. about ten 
o'clock in the morning; when ſeveral perſons who were em- 
ploy'd in cutting peat near the place where this accident hap- 
pened, upon a ſudden were fo terrified with an unuſual noiſe 
in the air, that they left their work and ran home, which was 
about a mile from the place; but to their great ſurprize they 
were intercepted by water; for, a {mall brook in the way was 
riſen upwards of fix feet perpendicular in a few minutes of time, 
and had overflown the bridge. 


It is to be obſerv'd, that there was no rain at that time on 


Emott-more, only a miſt, which is very frequent upon thoſe 
high mountains in ſummer time: There was a great darkneſs 
in the place where the water fell, without either thunder or 
lightning, as the Dr. was inform'd by an eye witneſs. The 
meadows at I/icolae were overflown ſo much, that the like 


had not been obſerv'd in ſeveral years before; tho? there it 


was a very bright day. | 

The Dr. went to view the place, and found, that the * 
was torn up to the very rock where the water fell, which was 
upwards of ſeven foot deep, and a deep gulph was form'd for 


above half a mile, and vaſt heaps of earth caſt up on each 


fide of it; ſome pieces ſtill remaining upwards of 20 foot 


Vor. VI. 15. T et oyer 
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over, and fix or {even foot thick: About 10 acres of ground 
were deſtroyed by this flood: The firſt breach where the 
water fell was about 60 foot over, and no appearance of any 
eruption, the ground being firm about it, and no cavity ap- 
pearing. It is to be obſerv d, that the ground on each ſide the 
gulph was ſhaken in ſuch a manner, that large chaſms ap- 
pear d at upwards of zo foot diſtance. 33 
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